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IDEAS 
How to bypass those mental roadblocks (p. 218) 
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Controlled supercooling wt ales neea-trancter 
Apparatus produces better crystal structure 


NEW PROCESS for flaking fused crystalline solids employs 
VoTATOR® Heat-transfer Apparatus for continuous 
supercooling under precise mechanical control. Applications 
include DDT and similar compounds (methoxychlor), which 
on cooling from the melted state supercool to a marked degree. 
The VOTATOR Heat-transfer Apparatus supercools them to 
a slush or semi-solid. 

This automatic continuous process permits very accurate 
control of crystallization temperature and other solidifying 
conditions. As a result, the flaking material has a uniformly 
fine crystal structure with excellent grinding properties. With- 
out such continuous, positive control, crystallization can be 
retarded, or the flakes can become waxy and difficult to 
grind properly. The system is completely enclosed, eliminating 
danger to personnel from toxic compounds. Automatic opera- 
tion reduces labor requirements and 


GIRDLER DESIGNS Processes and plants 
GIRDLER BUILDS Processing plants 
GIRDLER MANUFACTURES processing apparatus 


VOTATOR DIVISION: 
Complete Edibis Oil Plants; 
Continuous Processing Apparatus for... 


Cooxing Sulfation Lubrication Grease 
Cooling Nitration Paper Coating 
Controlling Heat Crystallization Paraffin Wax 

of Reaction Polymerization Synthetic Wax 
Emulsification Textile Size Resins 
Sulfonation Shaving Cream And other Products 


permits efficient operation at various pro- the GIRDLER 
duction rates, a 3 


VOTATOR Heat-transfer Apparatus _ A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


improve efficiency and product quality in 


LOUISVILLE 1, KENTUCKY 


many processes such as listed. Write for VOTATOR DIVISION: New York, Atloenta, Chicogo, San Francisco 


copy of Heat Transfer Data Book. GAS PROCESSES DIVISION: New York, Tulsa, Son Francisco 
*VOTATOR Trede-Mark Reg, U.8. Pat. OF in Caneda: Girdler Corporation of Canodo Limited, Toronto 
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Another Mid-Summer Special 


Today many processing plants 
spend more money and engineering 
effort on liquid-gas contacting than 
for any other operation. This is 
especially true in the chemical, 
petrochemical and petroleum refin- 
ing industries. 

What are these liquid-gas con- 
tacting operations? How are thcy 
related? Can they be linked to 
other chemical engineering opera- 
tions? What equipment is now 
available for conducting them? 

Can we reorient our engineering 
know-how to give us more profit- 
able application of similar process 
equipment to the problems of con- 
tacting liquids and gases? 

It is to answer such basic ques- 
tions that we’re publishing, in our 
next issue, a 32-page feature re- 
port on Liquid-Gas Contacting. 

Here you'll find a_ practical 
evaluation of all the basic contact- 
ing operations—plus a comparative 
analysis of equipment from tray 
columns and packed units to jets 
and condensers, 

Our author is Dr. Raymond E., 
Vener of the Catalytic Construction 
Co. You'll remember his two top- 
notch reports in 1955: Solids-Gas 
Contacting and Moving-Bed Proc- 
esses. 

Vener’s report next month on 
Liquid-Gas Contacting will live up 
to—and perhaps excel—the high 
standards set by his two previous 
features. 

We guarantee it'll start you 
thinking along lines that lead to 
savings in time, money and techni- 
cal manpower. 





GUIDED TOUR 


a 


A practical approach to the funda- 
mental problem of reactor design 


This month we’re attacking a basic proc- 
ess design problem with you—catalytic 
reactors. After you follow the step-by-step 
procedure ‘and illustrative examples you'll 
be able to predict catalyst needs as well as 
size and type of reactor for proper capa- 


city and conversion. (p. 201) 


a 


Up-to-date look at energy sources 


We've heard before that tremendous in- 
creases in energy consumption are making 
the supply critical. This month we project 
needs to see where and how large replace- 


ment sources will be. (p. 173) 


wy 


Why not, indeed? 


For solution to some of the problems 
of fluid flow there’s the drag-coefficient 


wy 


Please turn page 





approach, Why not borrow this concept 
that mechanical and aeronautical engineers 


have been using? (p. 177) 


a 


To organize for plant design 

You can take a tip from the experts 
the engineering contractors. Their organ- 
ization for maximum effectiveness in de- 
sign of process plants has a three-way po- 


tential value to you. (p. 185) 


a 


How much power for liquid mixing 
From water to highly viscous pastes, 
here’s a practical method for calculating 
the power necessary for mixing. You'll 
need only a minimum of information with 


this easy-to-use chart. (p. 195) 


ad 


How’s this for an idea? 

Now you can recognize and avoid the 
three roadblocks to creative thinking. 
You'll not only be able to come up with 
ideas to solve your problems, but you can 


do it in a hurry. (p. 218) 


ad 


Rejoin GUIDED TOUR page 268 





Chemical Engineering 


JULY 1956 


CHEMENTATOR 


WHAT’S HAPPENING IN CHEMICAL ENGINEERING 


New Ammonia Plant Is Shrunk to Fit 

Two-Stage Cracking Gives High Yields 

Vinyl Foam Process Finds Many Takers 
Double-Duty Cooling Towers 

New Plant Uses Sodium Reduction for Ti 

Pulpers Switch to Chlorine Dioxide......... 134 
Coming: Medium-Temperature Carbonization. 138 


CHEMICALS & RAW MATERIALS 


New Preservative Challenges Old Standbys... . 
Index to this month’s new chemicals 


FEATURE ARTICLES 


R. G. Dressler and R. R. Cruse 


Why Not Use Drag Coeflicient?............ 
’, R. Gambill 


Simplified Combustion Calculations 
Daniel Kist and Robert Frumerman 


Organization for Plant Design 
Ryle L. Miller, Jr. 


Trends in Fatty Acid Distillation 
C. A. Lee 


Get Power Required for Mixing 
H. E, Serner 


Easy Method for Sizing Modular Exchangers. . 
R. L. Callard 


CE REFRESHER 


Catalytic Reactor Design Problems 
T. E. Corrigan and W, C. Mills 


PLANT NOTEBOOK 


Chart Finds Weight and Mole Fractions 
Gerald A. Lessells 





Irregular Areas Without Planimeter 
Charles A. Harper 


Preventing Overflow From Vented Tanks... . 
George E. Woods 


Gage Glass Improvement for Vacuum Tanks. . 
Arthur J. Weinberger 


Improved Condenser for Supplying Gland Water 
R. W. Fugler 


Special Lenses Change Drawing Proportions. . 
Newell W. Tune 


Portable Air Compressor 


H. B. Wayne 


Siphon Arrangement Takes Continuous Samples 
R. E. Calcote 


YOU AND YOUR JOB 


How to Get an Idea—In a Hurry 


CORROSION FORUM 


Choice of Materials for Gas Scrubbers 


H. P. Willett 


EQUIPMENT NEWS 


Tray Controls Column Heat 
Index to this month’s new equipment 


CHEMICAL ECONOMICS 


Chemical Processors: Eager With a Buck 
William H. Chartener 
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You get 
the complete package with 


BIRD PRESSURE PIATERS 


plete with pumps, piping, valves, fittings, meters, ret 
etc, — with every component carefully fitted to y—_ s 
BY } 
i 


These filter stations are packaged units com- 


application requirements. 

They are typical of the Pressure Filter instal- 
lations Bird is prepared to design for you — a 
service which offers you the chance to acquire 
an efficient, economical filtration system de- 
livered to your door. 

Why not take advantage of this complete fil- 
tration service? Ask us to make recommendations 
and estimates. 


’ 
} 
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ELECTRONICS FOOD PROCESSING ANTIBIOTICS BREWING 


~ ie Fait 
of compressed air 


=~ is a vital 
pe. factor... 


JOY WG-9 OIL-FREE COMPRESSOR 


Joy WG-9 oil-free compressors are equipped 
with carbon graphite piston rings. These need 
no lubrication, and compensate automatically 
for wear. Special lightweight pistons; large, 
direct air passages; and liberal water-jacketing 
reduce heat and minimize ring wear. 

Patented Dual Cushion valves are made of 
corrosion-resistant materials. Ali wearing areas 
except the rings, are either chrome-plated, sur- 
face-hardened, or made of stainless steel. 

The Joy WG-9 is a double-acting, water- 
cooled compressor designed for continuous 


Write for FREE Bulletin 57-11 


Con Sgn. 


service. It is full force-feec lubricated and fea- 
tures replaceable-on-the-job cylinder and 
crosshead liners. Capacity is to 881 CFM, 
125 psi. This unit is available also as a lubri- 
cated machine for standard air needs or for 
vacuum pump service. 

Joy builds regular and oil-free compressors 
to meet any ee and pressure requirement. 
For complete details, write to Joy Manufacturing 
Company, Oliver Building, Pittsburgh 22, Pa. In 
Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


wew 6160-104 


for VANEAXIAL FANS * COMPRESSORS © OXYGEN GENERATORS 


VACUUM PUMPS AND BOOSTERS 


do. | S| Hall | @ | ©} 
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Industries... 
Well-Anown Companies — 


..» typical of more than 
100 companies for whom Grinnell 
is currently fabricating 


POWER AND 
PROCESS PIPING 


CHEMICALS 


PULP & PAPER 


POWER 


BEVERAGE 





OIL REFINING 
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These successful companies, leaders in their respec- 
tive fields, are building new facilities right now. 
The power and process piping needed in this con- 
struction is being fabricated in Grinnell shops. 


In fact, at this time — or at any given time, more 
than one hundred similar-type orders for prefab- 
ricated piping are being worked on by Grinnell, 
Why this marked preference by so many companies 
for Grinnell? 

Because piping fabricated in Grinnell shops is 
done under ideal conditions, with modern equip- 
ATTENTION: A 30-minute color sound film showing the 


quality and economy of Grinnell Shop Fabrication of all 
classes of piping is available for group showings, 


Skilled team completes 
bend in six minutes with 
pipe close to 2000°F 


Pipe being heated to exact 
temperature required 
for proper bending 


Grinnell Company, Inc., Providence, Rhode Island ° 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * 
prefabricated piping * 
Grinnell avtomotic sprinkler fire protection systems ° 


Grinnell-Sounders diaphrogm valves * pipe * 


industrial supplies ° 


Fabricated piping, bending 
operation completed, enters 
stress-relieving furnace 


ment, by personnel qualified for each class of work. 
Included in the price (which is determined in ad- 
vance) are such items of expense as: interpretive 
engineering, shop sketches and planning, procure- 
ment of materials, power services, expendable tools 
and supplies. All piping is rigidly inspected and 
tested to comply exactly with customer specifications 
and applicable codes. Consult Grinnell on your next 


piping job. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Ultrasonic testing 
of a weld on 
heavy wall pipe 


Heavy wall pipe being mach - 
ined to the proper welding 
bevel on o post mill 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heoters * 
plumbing ond hecting specialties * 
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water works supplies 
Amco air conditioning systems 


E-NGINEERING 


News about 


B.EGoodrich Chemical] :» 2:0: 
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Easy-to-install 
Geon rigid vinyl pipe 


lasts longer 


HE exceptional physical and 

chemical properties of pipe 
and fittings made from Geon rigid 
vinyl resins have cut costs in many 
systems and made entirely new 
applications possible. Here are 
the reasons: 


1. Resists oil, acids, alkalis, 
most chemicals. 

2. Has high tensile and impact 
strength. 

3. Resists sunlight, fungi, bac- 
teria, moisture, heat and cold. 

4. Smooth internal surface re- 
duces flow resistance. 

5. Rigid enough for overhead 
installation with pipe sup- 
ports, but flexible enough to 
absorb shocks. 


6. Easy to install. Lightweight 
(see photo), fittings attached 
by solvent cementing, thread- 
ing, heat welding or ad- 
hesives. 


7.Being a non-conductor, 
does not support electrolytic 
action. 


Applications include sour crude 
oil lines, salt water lines, chemi- 
cal plant piping, industrial cold 
water lines, vent pipes for acid 
fumes and corrosive gases. Vine- 
gar plants, ships at sea, oil fields 
—all are enjoying the rewards of 
cheaper and easier installation, 
lower material cost and longer 
pipe life under extreme condi- 
tions. 


Send for new bulletin on Geon 
8700-A—describes properties, 
applications, advantages of rigid 
unplasticized polyvinyl chloride 
compounds, Write Dept. DB-7, 
B. F. Goodrich Chemi@al*Com- 

pany, Rose Building, 
Cleveland 15, Ohio. 
Cable address: Good- 
chemco. In Canada: 
Kitchener, Ontario. 


BEGood rich ceon potyriny materials « HYCAR American rubber and latex + GOOD-RITE chemicals and plasticizers » HARMON colors 
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Specialization assures a finer product 


. 


‘WELDING FITTINGS 


: 
stainless Steels - Monel - Nickel - 
QIGHIIGSS QLECIS 40 C VILACI’ A 


_,.. Made by specialists 
in corrosion-resistant metals 


| eg 
2 gia 4 we ae} , 
& ees ©: ey $i a ; 


cost 
No more 
than 
ordinary 
fittings 
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Leading Authority on 
Solids-Liquids Separations 


Al tee to. 


CHEMICAL ENGINEERING 


July 1956 


PM yu 
HOT 
Example: 


Brines at boiling temperature; 
glycerine, at 300°F, 


THICK 


Example: 
Slurries at ball mill consist- 
encies; thickener underflows, 


So - 
Di 

PlHE 

Example: 

Precipitated chrome _ yellows, 
barium sulphate, etc., where all 
particles are minus one micron, 


LIGHT 


Example: 
Synthetic resins with a solids 
gravity of 1.1., liquids gravity 
of 1.05. 


tow COST 
Example: 
Coal, clay, fertilizers and other 
products selling for dollars 


a ton. 


Example: 


Ton or more a minute, 


OR 


OR 


OR 


COLD 


Chemicals and hydrocarbons 
from zero to minus 100°F or 


THIN 


Materials containing less than 
five percent suspended solids by 
weight; thickening not required, 


COARSE 


Coal, potash and mineral ores 
up to 4” and coarser, 


HEAVY 


Barytes with a specific gravity 
of 4.3; mercury oxide at plus 
11., and others. 


HIGH cost 


Pharmaceuticals and fine chemi- 
cals selling for dollars a pound, 


SMALL 


A few hundred pounds an hour. 


The range of successful, profitable application of the Bird 


Continuous Centrifugal Filter is so great that you owe it to 


your flow sheet to find out what it can do on your materials, 


under your specific operating conditions. 


The Bird Research and Development Center is prepared to 


provide you with accurate, comprehensive pilot scale test 


data on which to base reliable performance and cost estimates 


in advance of your investment. 


« Bird-Humboldt Screen Type Centrifugal Dryers 
+ Bird Suspended Centrifugols » Bird 
« Bird Continuous Centri Cool Filters + Bird Polishers 


Classifiers Regional O 


* Bird Centrisweeps for Crystals, Fibrous Materials 
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PRE-PROVE 


your drying, cooling or roasting process 


Utilize 
LINK-BELT 
test facilities 
for no-cost 
analysis of 
your product 


3. LARGE RUNS are tested on standard 
production equipment. Where sending 
samples is impractical, we will put a unit 
on loan in your plant and counsel on 
efficient, systematic testing procedures. 














6. FINALLY our engineers will show how 
these procedures can be duplicated in 
your plant... will recommend the right 
dryer from Link-Belt's broad line that in- 
cludes Roto-Louvre, Multi-Louvre, Oscil- 
louvre and Monotube. 
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CHACAGO 9, E> 


cad 


1, BEFORE YOU BUY A DRYER, here's an 
exact, obligation-free way to determine 
the best processing procedures for your 
requirements. Send a sample of your 
material—a pound or a ton—to Link-Belt 


hr a 
be ce ie 


4. AGENTS must sometimes be added be- 
fore a material can be dried, cooled or 
roasted, That's why an analytical labora- 
tory supplements Link-Belt’s miniature 
and full-scale processing facilities. 


Chicago 9, IIlinois. 


LINK 


2. FOR SMALL BATCHES . . . miniature, 
reduced-scale equipment is used to pilot- 
run your sample, Link-Belt has made over 
1000 of these and full-scale tests, success- 
fully processing more than 100 materials 


5. RESULTS of these tests show how you 
can economically change the size, shape 
or consistency of materials blend, 
compound or alter chemical compositions 
Sludge (left) was converted to pellets 


Fro more information, call your nearest Link-Belt office or plant today 
for consultation with a dryer specialist. Or send your sample to 
LINK-BELT COMPANY, Dryer Laboratory, 300 West Pershing Road, 


BELT 


DRYERS + COOLERS + ROASTERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry 
There Are Link-Belt Plants and Sales Offices in All Principal Cities. Export Office; New 
York 7; Canada, Scarboro (Toronto 14); Australia, Marrickville, N.S.W.; South Africa, 

Springs. Representatives Throughout the World 14,068 
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Inconel and stainless heat exchanger built for Barrett Division, Allied Chemical & Dye Corporation. Shell Diameter: 
30”. Tube Length: 12’ 0”. Tubes: 1” O.D. x 14 ga. Tube Sheet Thickness: 2”. Materials: Inconel shell, tubes, tube 


sheets, Stainless steel heads, Type 316L. 


Stainless steel plus nickel alloy equals 


corrosion-resistant heat exchanger by Downingtown 


B, a j 

Bhd PES co 

Stainless steel Type 304 is the material for these four tube 
bundles. The large one fits a 37” shell, has 1225 stainless tubes, 
%" O.D. x 14'0” long. Tube sheet: 2%" thick. Baffles: As” thick. 
The other three bundles are 22” in diameter; each contains 352 
tubes 4" O.D. x 16 ga. x 12'0” long. Tube sheets: 1%” thick. 
Baffles: 4"' thick. All stainless steel. 


Aluminum bronze for these five coolers saved the customer 
25% on equipment costs, assured corrosion resistance. Each 
fixed tube sheet unit is 20” in diameter x 20’ tube length. Each 
has 282 aluminum bronze tubes 4" O.D. x 12 ga. Centrif- 
ugally cast channe!s, Design pressure: 150 p.s.i. on both shell 
and tube sides. 


Corrosion-resistant materials a heat Downingtown Iron Work S, Inc. 
exchanger specialty at Downingtown HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 


We have the engineering, welding and fabri- 140 Wallace Ave., Downingtown, Pennsylvanio—Branch Offices: 
! ~ “ae 
pono “aomeentiig tier soft tom hamouns 8 52 Vonderbilt Ave., Rm. 2025, New York 17 © 203 Hanne Bidg., Cleveland 15, Ohio 
erp are 5 YOUSPECHY! 936 W. Peachtree St, N.W., Rm. 113, Atlanta 3 © 208 S. LaSolle St,, Rm. 792, Chicago 4 
stainless, nickel, nickel alloy, aluminum bronze, 
easthen end winny echare, Que decid Seeem 553 Roosevelt Bidg., Los Angeles 17 * 4550 Main St., Rm. 206, Konsas City 6, Mo. 
‘ ’ __ ‘s — Division of Pressed Stee! Tank Company, 1447 S$. 66th St., Milwovkee 14, Wis. 
mendations often save money, Send © .+ Bulletin 


HE. Your engineers will find it useful. CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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GOODYEAR INDUSTRIAL PRODUCTS 


@ -Specified 


HYSUNITE Acid Hose 


Seamless tube of special synthetic rubber 
Mm Le 
sulfuric, nitric and chromic acids at tem 
peratures up to 100° F 

Multiple plies of fabric reinforcement pto 
vide strength with maximum of flexibility 
Tough rubber cover resists abrasion and 


weather 





“tad K ee 


G.T.M. increases acid hose life by 900% 


7 oe Baume Sulfuric—was the problem 
at this eastern steel mill. Many types of 
hose were tried for its transfer from truck to 
storage tank. But the best hose delivered only 
2,500,000 lbs. of acid, before embrittling and 
breaking. 

Then the G.T.M.—Goodyear Technical Man— 


recommended his new HYSUNITE Hose, spe- 
cifically developed to handle highly oxidizing 


acids in high concentrations at temperatures 
up to 100° F This rugged hose handled a 
fabulous 26,500,000 lbs. of acid—was good for 
many more pounds — when it was removed 
from service for thorough checking. 


If you have hose problems, it will pay you to 
consult your Goodyear Distributor and/or the 
G.T.M. Or write Goodyear, Industrial Products 
Division, Akron 16, Ohio. 


HYSUNITE HOSE by 


GOOD/ZYEAR 


THE wets NAME IN RUBBER 


Hysunite—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 





IT’S SMART TO DO BUSINESS with your Goodyear Distributor. He can give you fast, dependable eervice on 
Hose, V-Belts, Flat Belts and many other industrial rubber and nonrubber supplies. Look for him in 
the Yellow Pages under “Rubber Goods” or “Rubber Products.” 
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A TRAYLOR ROTARY KILN 


Almost 10% miles long 


That’s what it would take to equal the combined 
length of all che rotary kilns Traylor has built in 
the last 14 years. Built on the average of over | a 
month, more than 175 Traylor Rotary Kilns are 
currently engaged in the calcining, roasting and 
chloridizing, volatilizing, sintering and noduli- 
zing of over 20 different products, Many of these 
are operating in the limestone and cement pro- 
ducing industries. 

With this wealth of experience, Traylor has be- 
come thoroughly familiar with the thermo-pro- 
cessing requirements of modern limestone and 
cement production, Traylor has developed many 
advance rotary kiln design features that contri- 
bute to the low cost, trouble free calcining of 
lime and ce:nent, 

Every Traylor Rotary Kiln is individually 
“Traylor-Made” for its specific job. Sizes have 


been built from the smallest up to 12’ in diameter 
and 450’ in length. 

Bulletin #1115 will give you all the facts and 
information on the profit-producing advantages 
of Traylor Rotary Kilns. Write for your free 
copy today. 


TRAYLOR ENGINEERING & MFG. CO. 
$39 MILL ST., ALLENTOWN, PA. 


SALES OFFICES: New York + Chicago + San Francisco 
CANADIAN MFR: Canadian Vickers, Ltd., Montreal, P. Q. 


ROTARY 
KILNS 


paw Causmees areOre (ELOERS 
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This frothing unit pours liquid latex into molds. 


Demineralized water helps GOODF YEAR’ 
maintain Airfoam quality-and saves money, too! 





The minerals dissolved in raw water carry elec- 
trolytic charges. If such water is used for latex 
dispersions, the rubber coagulates prematurely . . . 
causing excessive waste. 

Goodyear tried distilled water ... until increased 
production overtaxed the steam plant. 

So Goodyear engineers looked into ion ex- 
change. After evaluating various demineralizers, 
they selected Permutit resins and equipment. 

Here’s what they report after 4 years of continu- 


WATER CONDITIONING 
JON EXCHANGE 
INDUSTRIAL WASTE TREATMENT 





ous operation: “The Permutit units reduce dis- 
solved solids from 165 to 3 ppm and supply iron- 
free water of controlled alkalinity. It has proved 
to be higher in quality than distilled water —at a 
considerable saving!” 

Better water may solve your problem. Write to 
learn what Permutit can do to help you. The 
Permutit Company, Dept. CE-7, 330 West 42nd 
St., New York 36, N. Y. or Permutit Company of 
Canada, Ltd., 207 Queen’s Quay, Toronto 1, Ont. 


*T.M.'s The Goodyear Tire & Rubber Company 
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it works the job... 


Lr ae 


Tue 7,125 scrm 
Brown Boveri Isotherm 
Compressor (shown in the 
foreground) used for 
Liquid Air Processing and 
the 12,000 SCFM Brown 
Boveri Isotherm Compress- 
or (background) used in 
nitric acid production in 
the new ammonia and fer- 
tilizer nitrogen solution 
plant of U. S. Industrial 
Chemicals Co., Division of 
National Distillers Prod- 
wets Corporation, at Tus- 

WMinois. The nitric 
acid unit was designed 
and constructed by Chemi- 
cal and Industrial Corpora- 
tion. 


, le major economies in any kind of | 
‘pressures is required. 


a Sales hovadag aed jor ler wadiniconece 


BROWN BOVERI CORPORATION 


19 RECTOR STREET @ WEW YORK 6, N. Y. 


Mont. * Chicego, Ill. * Cleveland, O. * Denver, Colo. * Detroit, Mich 


Atlento, Ge. + Birminghom, Alo. * Boston, Moss. + Buffalo, N. Y. © Butte, 
Tenn. * Lewiston, Me. * Miami, Fle. « Minneapolis, Minn 


* Homilton, O. + High Point, N. C, « Houston, Tex. * Jacksonville, Flo. * Kansas City, Mo. * Knonville 
* New Orleans, Lo. * New York, N.Y. © Pasodena,Col. © Portland, Ore. + Roanoke. Vo. + Son Francisco, Col. + Seattle, Wash. * Syracuse,N.Y. © Tucson.Ariz 


July 1956—CuemicaL ENGINEERING 








B.EGoodrich — 


Rubber artery with a 
pounding pulse 


A typical example of B. F. Goodrich improvement in rubber 


HOOTING through that long pipe- 

line is hot, roasted molybdenum 
on its way to cooling tanks. It used to 
travel through iron pipes. But the lime 
in the mixture would stick to the met- 
al, build up thick deposits, slow down 
the flow to a trickle. The plugged pipe 
had to be replaced at least once a year, 
sometimes more often. 

When a B. F. Goodrich man heard 
of the problem, he suggested that rub- 
ber hose take the place of the trouble- 
some pipe. He had in mind a B. F. 
Goodrich hose, made with a special 
rubber lining that resists acids and a 
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tough rubber-and-fabric body to stand 


the pumping pressure. What's more, he 


knew this B. F. Goodrich hose would 
be flexible enough to expand and con- 
tract with the pump pressure, like a pulse 
beat in an artery, and so break off lime 
deposits as fast as they would form. 
This B. F. Goodrich hose was tried, 
and worked perfectly. No reduction ir 
flow whatsoever. In use almost con- 
tinuously 24-hours-a-day, 7 days a 
week, the hose has outlasted pipe 10 
to 1. There are even some lengths on 
this job after 15 years service ! 
Improvements are constantly being 


made in all kinds of B. F. Goodrich 
hose to make them last longer, stand 
more abuse, handle easier, and cost 
less. Your B. F. Goodrich distributor 
is an expert at solving hose problems 
Call him when you need help, or write 
B. F. Goodrich Industrial Products Co., 
Dept. M-672, Akron 18, Obio 


B.EGoodrich 


INDUSTRIAL PRODUCTS 


19 








Retubing? Rely on 


<keep 
Heat 


y— from fine lo Muktl/ 
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Phelps Dodge COPPER-BASE ALLOY Tubes to 

your 

Exchangers 
On-Stream! 


Complete line of copper-base alloys 
including Bi-Metal combinations to meet special 
corrosive conditions. 


Speedy delivery 
from strategically-located warehouses. 


Careful analysis of your corrosion problems 
by experienced engineering staff. 


Quality-controlied fabrication 
to assure finest tube properties. 


Information and sales service 
available from nearest Phelps Dodge district office.* 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


“SALES OFFICES: Atianto, Birminghom, Ala., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Detroit, 
Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Milwaukee, Minneapolis, New 
Orleans, New York, Philadelphia, Pittsburgh, Portiand, Ore., Richmond, Rochester, N. Y., San Francisco, St. Lovis, Seattle 
Washington, D. C. 
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A Stokes flaker used by Tennessee Eastman Company in the production of Tenamene 3 inhibitor. 


Around-the-clock operation of 
this Stokes flaker produces 35 tons 
daily of an organic resin, Total en- 
closing of 2 ft. by 6 ft. unit elimi- 
nates dust and fume hazard. 


Uranium slurry is processed at a rate of 250 pounds 
of dried material per hour... with this Stokes 
totally enclosed, 24’’ by 24°’, single drum dryer. 


600 pounds per hour of a petroleum-base wax 
with a melting point of 180F is flaked on this 24’ 
by 24” Stokes machine. 








c= drum dryers and flakers are engi- 
neered to be as modern as the new 
products that you'll process with them. 
They are precision machines, designed by 
specialists in chemical processing equip- 
ment. Standard features built into them, 
usually considered ‘‘special” in this type 
of equipment, make them exceptionally 
economical to operate . . . high in produc- 
tion efficiency, low in maintenance. 
Count on Stokes for these design 
“extras” — 

Rigid doctor blade arrangement. 


End scrapers— provided as standard 
equipment. 
Anti-friction roller bearings. 


Lateral roll adjustment—to assure edge 
alignment. 


that assure economy 


Stokes drum dryers and flakers 


Totally enclosed end frames—to protect 


bearings and power drive. 


Six-point, edge pressured end board adjust- 
ment—to prevent plate deflection and 


leakage. 


Amply powered, compact variable speed 


drive—to provide high torque 


Stable, balanced drums—to hold tolerance 


and shape at high or low steam pressures. 


For information and specifications, write 
to Stokes today . . . or contact your nearest 
Stokes office. Call on the Stokes Advisory 
Service, too, for valuable help, not only in 
applying drum dryers and flakers, but also 
in correlating the operation of this equip- 


ment with other processes in your plant. 





Laboratory to investigate. 





Bring your production problems to the Stokes Laboratory 


For many years, Stokes has maintained a complete laboratory service for its customers 
Fully equipped with both pilot and production-size equipment, this laboratory can 
help you to apply to your own problems the knowledge gained during more than 
half a century of experience. From it come recommendations for processing tech- 
niques, most effective size and type of equipment, special designs or modifications 

. to assure that you realize the full potential of the Stokes equipment that you use. 
Call your local Stokes office for a discussion of the problems you'd like the Stokes 








Process Equipment Division 
F, J. STOKES CORPORATION 


5512 Tabor Road, Philadelphia 20, Pa. 











EXTRA FAST DELIVERY 


of standard Pfaudier glassed reactors now! 
SEE BACK COVER THIS ISSUE. 








Pfaudler Corrosioneering News Published by The Pfaudler Co., Rochester, N.Y. 


How Sylvania heats, cools four separate 
solutions to +1° accuracy...in one system 


The problem at Sylvania Electric 
Products, Inc. was to find a system 
that would hold four different solu- 
tions to within 1° F. of a predeter- 
mined temperature. These solutions, 
which are used in the television tube 
screening and lacquering processes, 
may be required for use between 55‘ 
and 70° at any time, and are supplied 
to the system at anywhere from 38° 
to 78° F. 

Thus, the system must either heat 
the solution or cool it. It must also 
vary the degree of heating or cooling. 
And it must switch from heating to 
cooling, depending upon the change 
of set point. 





Now in operation at Sylvania’s 
Seneca Falls, N. Y. plant is the 
Pfaudler system shown above. It 
does all the thermal gymnastics 
mentioned, and still holds to within 
1° accuracy on all four solutions. 

This system, completely designed 
and equipped by Pfaudler, includes 
heat exchangers, all control valves, 
the heating equipment, refrigeration 
equipment, automatic controls, panel 
board and all auxiliary equipment. It 
is typical of the type of project en- 
gineering Pfaudler now offers. Let us 
give you the complete story on this 
added Pfaudler service. 


New “hardware” for glassed vessels 


Spray valve eliminates manual 
cleaning of vessel . . . high-pressure 
valve takes up to 300 psi. . . “Christ- 
mas Tree” inlet mixes 5 liquids at 
once .. . outlets and line valves work 
by remote control. 

To minimize build-up of PVC res- 
ins or similar products in a glassed 
steel vessel, Pfaudler offers a new 
glassed spray valve (Fig. 1). The 
liquid spray from this valve covers 
the entire interior surface of the 
kettle. Its spray has sufficient inten- 


sity and coverage to perform a good 
job in any size vessel up to 120” 
diameter. The major part of the 
liquid stream is directed upward 
toward the dome while a smaller 
portion is aimed 30° downward 
toward the agitator and baffle. When 
the stem with spreader is rotated, 
the spray pattern turns, thus cover- 
ing all surfaces with a direct spray. 
New valve for high pressures 
With the corrosion resistance of 


glassed steel inside, and the brute 


Pfaudler 








strength of cast iron outside, the new 
Pfaudler high-pressure valves take 
up to 300 psi, handle corrosive prod- 
ucts ranging up to pH12 and 212° F. 
(Resists all acids except hydrofluoric, 
of course.) A big help here is also 
the fact that sticky products—even 
polymers—rarely ever stick to glass, 
so you get smoother flow through 
the valve. 


Fig. | New Pfaudler glassed spray valve 
speeds cleaning of glassed reactors. 


The new “Christmas Tree” sight 
box and multiple inlet assembly 
(Fig. 2) now offered by Pfaudler has 
four openings above and one inlet 
beside the sight box. The box itself 
(available in four sizes) has a sight 
glass on front and back, so you get 
plenty of light to see through the 4” 
to 74%” clear Pyrex brand glass. With 
the five openings, you can admit 
from one to five different liquids at 


once into the vessel. 


Fig. 2 New Pfaudier multiple inlet as- 
sembly with sight box. 


Nobody scrambles around under- 
neath reactors, when you have the 
new remote control features now 
available on Pfaudler valves. For 
both outlet and line valves, three 
distinct types of remote control are 
possible: (1) air-pressure or spring- 
pressure closing, (2) chain operation 
of both the operating and wiping 
wheels, (3) flexible shaft operation 
of valves. All of which save you 
labor, possible hazard of accidents, 
and time. 
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Corrosioneering News 


Quick facts about services and equipment available to help you 


reduce corrosion and processing costs. 





Get continuous 
centrifuging in your 
continuous processes 


For continuous removal of solids 
from one or two liquids... 


For continuous concentration of 
solids by removal of liquid from 
slurries . . . and discharge of 
solids in a predetermined dry 


It is no longer necessary for your 
centrifuging to be an expensive and 
time-consuming “batch” type opera- 
tion. 

While rotating at full speed, the 
Titan Superjector Centrifuge dis- 
charges solids deposited within the 
centrifugal bowl and thus cleans 
itself. 

How it works 
A simple yet unique design enables 
the Superjector to work automati- 
cally like no other centrifuge. 

Solids are discharged through pe- 
ripherally placed slots. These slots 
periodically are opened and closed 
by a telescopic action actuated by 
hydrostatic pressure. This pressure 
is built up by centrifugal force. 

The concentration of solids and 
clarity of liquid produced can be ad- 
justed within wide ranges. Solids 
can easily be concentrated to as low 
as 40% moisture content. Liquids 
can be rendered crystal clear. 

If you can see uses for such an 
automatic centrifuge in your opera- 
tions, write for your free copy of 
Bulletin No. 930, “Titan Superjector 
Centrifuge.” Or ask your Pfaudler 
representative for details, 
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Now—fastest drying of corrosive products 
with Pfaudler dryer-blender 


How do you go about drying highly 
corrosive products in your plant? 

If you're not using a Pfaudler con- 
ical glassed steel dryer-blender you 
may be spending too much time and 
money on this process. 


4-day drying yield ready in 7 hours... 
reported one user making product 
containing acid halides. Filling and 
emptying the Pfaudler conical 
glassed steel dryer-blender is quick 
and easy. It has a 1% foot diameter 
opening for filling and a single 8 inch 
discharge nozzle for the 4 ft. and 
6 ft. units. 


At Eastman Kodak Company this Pfaudier 
dryer-blender, used for drying a corrosive 
organic halide, has reduced time required by 
previous methods (4-6 days) by 75%. 


Most of the labor cost and time 
previously spent handling trays of 
vacuum dryers is saved. 

When in use, the dryer slowly re- 
volves, tumbling its contents and 
quickly providing an evenly blended, 
evenly dried product. 

Why Pfaudler dryer-blender is fastest 
These structural features built into the 
Pfaudler glassed steel conical dryer- 
blender make it your fastest and 
most economical tool for drying and 


blending highly corrosive products: 
* Solid one-piece construction of inner 
vessel for maximum strength, greatest 
corrosion resistance and easiest cleaning. 
* Right amount of space between inner 
vessel and spherical portions of jacket 
heads insures effective drying with no 
waste of steam or hot water. 
¢ No joints or clamps to break up the 
drying surface area, This heated surface 
area is maximum; therefore drying time 
is shortest. 
¢ Vacuum exhaust tube is located up and 
out of the product while the unit is in 
operation. There it is able to remove 
vapors most efficiently. 
Dries acids and alkalies 

You can use Pfaudler conical dryer- 
blenders for every acid except hy- 
drofluoric ana for alkalies up to pH12 
at 212° F. Thus you get the same flex- 
ibility you are already familiar with 
in Pfaudler glassed steel reactors, 
heat exchangers, columns and other 
equipment for tough corrosion jobs. 

These dryers range in volume up 
to 165 cu. ft. working capacity. They 
are available in four different diam- 
eters; 2 ft., 4 ft., 6 ft., and 8 ft. In- 
ternal pressures may range from full 


vacuum. Each unit is tested to meet 
ASME code specifications. 

It’s easy to get complete details. 
Just write for Data Sheet 26 or con- 
tact your Pfaudler representative. 


Designers and fabricators of glassed steel and alloy equipment for the chemical proc- 
essing industry. Factories in: Rochester, N. Y.; Elyria, Ohio; Leven, Fife, Scotland; 
Schwetzingen-Baden, Germany; Kobe, Japan. Sales offices in principal cities of world. 


Please send me: 


(-] Bulletin 511 —“Pfaudler Services.” 


Name 
Title 
Company 
Address... 
City 


—------------5 


r 
! 
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THE PFAUDLER CO., Dept. CE-7, Rochester 3, N. Y. 


(_] Bulletin 886 —“Pfaudler Pipe, Valves and Hardware.” 
(_) Bulletin 930 —“Titan Superjector Centrifuge.” 
[] Pfaudler Data Sheet 26 — Dryer-blenders. 
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INDIDE INSPECTION Here's where the safegucrding of quality begins 
t Exchanger Tubes. Painstoking core ot Republic's flot- 
Steel and Tubes Division pays off in dependable serv- 
later on, Starting with the top of the trimmed, flat-rolled steel (which 
the inside of the finished tube), ofl steel surface is checked 

for defects, 


FORMING — The high quality, flat-rolied steel is now fed into the forming 
rolls, The tubular shape is developed by passing the steel through 
o series of rolls which progressively changes it into a butted tube. 
The highly polished rolls accurately control uniform roundness in every 
foot of tubing. 


Republic ELECTRUNITE 
are quality made for 


WHEAT TREATMENT-—-Corbon tubing is Normalized in a controlied-atmos- 
phere furnace which prevents the formation of scale, and preserves 
the original flat-rolled stee! surface, Again, o uniform product in every 
woy... ductility... hardness... fine grain structure. Stainless tubing 
receives o fyll solution hect treatment to obtain maxirsum corrosion- 
resistance and ductiiity, Plus uniform hardness, analysis, and grain 
structure, Bright annealing facilities are availoble for the complete 
roage of sizes. 


STRAIGHTENING —To insure uniform straightness, Republic ELECTRUNITE 
Heat Exchanger Tubing is run through a series of concove rolls set at 
opposing angles. This helps tubing slide through tube sheet holes and 
baffle plates with minimum effort. To get detailed information on all 
these operations-—-including specifications, wall thicknesses, and gages 
send in coupon. Or call nearest office. 


EPUBLIC 


Woldi Witeal Range of, Standard Steels 
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WELDING— Carbon Steel Tubing next enters the Electric Resistance Weld- 
ing machine, where an electric current brings its edges to welding tem- 
peroture. After joining, the resultant weld is as strong as the wall itself. 
Stainless Steel Tubing is joined by the Inert Arc Weld Process, a tech - 
nique adapted to the Republic Steel and Tubes Division's own highly 
critical requirements. 


COLD SIZING —The tubing is then squeezed by a series of rolls which 
insure accurate size to fit the tolerance requirements of tube sheet 
holes. This operation is typical of the exacting procedures designed to 
insure Heat Exchanger Tubing of uniform size, roundness, concentricity 
and, above all, dependability. Every step in the manufacture of 
Republic Tubing is based on over 50 years of practical experience. 


Heat Exchanger Tubes 
dependable service 


TESTING — Finally, each length of ELECTRUNITE Heat Exchanger Tubing, 
either carbon or stainless, is hydrostatically tested. Carbon Steel Tubes 
meet all of the requirements of A,S.T.M. Specification A-214. Stainless 
Steel Tubing meets A.S.T.M. Specification A-249 or A-269, Or you can 
specify the exclusive FARROWTEST®—a non-destructive electronic 
testing method that safeguards tubing for critical uses. 


STEEL 


and, Stele Product 
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THE COMPLETE STORIES on both Republic ELECTRUNITE® Carbon Steel 
Heat Exchanger Tubes and ENDURO” Stainless Stee! Heat Exchanger 
Tubes are told in these interesting, Mlustrated booklets, We will be 
glad to furnish either or both upon request. Simply mail coupon below. 
Or ask your Republic Sales Office. 


STEEL AND TUBES DIVISION 


REPUBLIC STEEL CORPORATION 
Dept. C-2179 
3116 East 131st Street, Cleveland 8, Ohio 


Please send: 
0 Booklet on Carbon Steel Heat Exchanger Tubes 
0 Booklet on Stainless Steel Heat Exchanger Tubes 


Name— litle 
Company 


Address 
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TOMORROW: 


A standard motor 
that can survive infinite heat 


The new fe-Lan is another step closer 


Westinghouse is working on tomorrow’s motor today. In- 
vestigating new materials—testing existing motor designs. 

No standard motor today can survive the ultimate 
test shown here. But we do know that the new Life-Line® 
‘‘A” can operate under higher temperatures than ever 
before. It has stronger insulation and better bearing 
protection than any other motor on the market. It’s in- 
dustry’s closest approach to a standard motor that is 
absolutely heatproof. 

Your Westinghouse sales engineer can show you many 
additional reasons why the Life-Line ‘‘A”’ is industry’s 


most advanced and preferred motor. Call him today. 
J-21926 


WATCH 
WESTINGHOUSE! 


WHERE B18 THINGS ARE HAPPENING TODAY! 


New fortified insulation includes exclusive Bondar, Bond- 
ite and Mylar*—three good reasons why the Life-Line“‘A” 


is so resistant to heat or any other motor contamination. 
*DuPont Registered 'lrade-Mark 


Two outer seals of new 4-way sealed bearing act as flingers 
and literally throw off damaging contaminations. Inner 
seals, attached to outer bearing race, are stationary and 
form a positive labyrinth. 





Life 
on the 
Chemical 


Newsfront 


DISCOVERY OF TRANQUILIZING EFFECTS of thiazine derivatives has stimulated great 
interest in new starting materials for their synthesis. A possible source now undergoing 
research is 2-aminobenzenethiol, a new Cyanamid chemical. A highly reactive, bifunc 

tional compound, it undergoes reactions typical of amino and mercapto groups and 
where possible, reaction occurs at both groups forming benzothiazole and benzothia- 
zine derivatives. Other reactions are of interest in pharmaceutical, rubber, dye, petro- 
leum and insecticide research. Its amphoteric character leads to salt formation by 
reaction with bases and acids. Oxidation leads to bis(2-aminopheny])-disulfide (also 
available from Cyanamid), long known as a pharmaceutical. 2-Aminobenzenethiol is 
now offered in pilot-plant quantities. (New Product Development Department) 


PROLONGED IMMERSION IN BOILING WATER causes no dis- 
tortion of two new heat-resistant thermoplastic molding com- 
pounds demonstrated by Cyanamid at the 7th National Plastics 


opaque colors and other desirable properties of polystyrene. 
Cymac 201 Methylstyrene-acrylonitrile copolymer offers greater 
toughness, chemical and craze resistance than Cymac 400, with 


Exposition in June. Cymac* 400 Polymethylstyrene offers this 
unusual heat resistance together with the mechanical and electrical 
properties, clarity, luster, unlimited range of transparent and 


30 


high heat resistance, clarity and color range. Both new molding 
compounds offer the added value of heat resistance at costs no 
greater than competitive materials. (Plastics and Resins Division) 
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Photo by Jack Knight 
HOT, BUT NOT SCORCHED! Higher rubber processing tempera- 
tures than ever before are encountered in the use of new, small 
particle size reinforcing furnace blacks. To prevent scorching in 
operations such as the extruding process above, a chemical was 
needed that would delay action beyond anything heretofore devel- 
oped. Now the maximum in delayed action is offered in Cyanamid’s 
new DIBS* Accelerator (N,N-diisopropyl benzothiazole-2-sulfen- 
amide), available in semi-commercial quantities. With a melting 
int in the range of 55-59° C, DIBS is easily blended into furnace 
Black stocks. It has good storage stability under normal tempera- 
tures. A special report on the behavior of DIBS in furnace black 
stocks is available on request. (Organic Chemicals Division) 


PRELIMINARY STUDIES OF FUNGICIDES made up of s-triazine 
derivatives of cyanuric chloride indicate the great versatility and 
potential of this chemical. 2,4-Dichloro-6-(0-chloroanilino )-s- 
triazine t has been shown to be extremely effective against tomato 
blight fungus and other leaf and turf diseases. Many other de- 
rivatives made possible by the high selective reactivity of the 
chlorine substituents of cyanuric chloride and the extreme stability 
of the triazine ring are leading to new developments in insecticides, 
plastics and resins, pharmaceuticals, dyestuffs, surfactants, rubber 
chemicals and other fields, For a comprehensive roundup of recent 
work, send for “Cyanuric Chloride Derivatives.” (industrial Chemi- 
cals Division, Dept. 8) 1U. 8, Pat. No. #,780,480 
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UTILITY CAN BE EYE-APPEALING, TOO. Now tough, unbleached 
kraft corrugated cartons are coated with pigmented overlay 
coatings. In such applications, Panez® Resin 613 is used to help 
insolubilize the coating to give im woved wet-rub resistance 
With this protection, bright, even, solid color printing is possible 
which weathers scuffing in shipment, rough handling, even soak 

ing rain, and still comes out bright with the manufacturer's label 
or message intact. (Industrial Chemicals Division, Dept. B) 


*Trademork 


Additional information may be 
Obtained by writing on your 
letterhead to the Division of 
American Cyanamid Company 
indicated in the captions, 


Building for the Future 
Through Chemistry 











BATTERY OF CLEAVER-BROOKS EVAPORATORS 
IN ACTION—Revere Silicon Bronze was chosen for 
these evaporators and their component parts because of 
its high corrosion resistance and non-contamination 
properties, great strength and weldability. All of the 
components, as well as the 4 evaporator shells, are made 
of Revere Silicon Bronze Alloy No. 420. 


ONE OF THE 4 EVAPORATOR SHELLS made 
of Revere Silicon Bronze, fabricated and installed 
by CLEAVER-BROOKS MFG. CORP., Wau- 
kesha, Wisconsin. 


EIGHT TUBE SHEETS LIKE THESE were used 
in the Bermuda installation ... 2 per evaporator. 
Each tube sheet, made of Revere Silicon Bronze, 
is 86” in diameter, 114” thick and weighed ap- 
proximately 1,360 Ibs. after drilling. 
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Largest - 


VAPOR-COMPRESSION 
SEA WATER DISTILLATION PLANT 
Made and installed by CLEAVER-BROOKS 


Vital distillation units fabricated from 
REVERE SILICON BRONZE 


This plant installed at the Kindley Air Force Base in 
Bermuda has a total daily capacity of 200,000 gallons and 
eliminates the dependence of the Base on rainfall or ship- 


ment of water by tankers. 

Distilled water is produced in the ratio of 300 lbs. to 
each pound of Diesel fuel. Total costs are estimated at 
$1.25 per thousand gallons of distilled water. Nearly every 
component part made by Cleaver-Brooks is about twice 


the size of its largest previous counterpart. For example, 
the evaporators are 16% feet high. Each, with its com- 
ponent parts, weighs approximately 40,000 Ibs., the empty 
Revere Silicon Bronze shell alone accounting for 28,000 lbs. 

There is an interesting story behind the development 
and manufacture of this equipment. The four huge pres- 
sure vessels had to be fabricated of Revere Silicon Bronze 
Alloy No. 420. Knowing Revere’s. wide experience in 
welding copper-base alloys, Cleaver-Brooks called in a 
Technical Advisor, and gave him a complete set of blue- 
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prints of the vessels, with a request for suggestions regard- 
ing joint design and welding techniques. He in turn 
consulted the Welding Section of the Revere Research 
Department. Their recommendations were adopted, and 
the customer reported that the original estimate of welding 
time had been cut considerably, reducing production costs 
correspondingly. 

The Revere Technical Advisory Service is glad to col- 
laborate on problems involving the specification and 
fabrication of copper and copper-base alloys, and aluminum 
alloys. See the nearest Revere Sales Office. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills; Baltimore, Md.; Brooklyn, N. Y.; 
Chicago, Clinton and Joliet, lil.; Detroit, 
Mich.; Los Angeles and Riverside, Calif. 
New Bedford, Mass.; Newport, Ark.i 
Rome, N. Y. Sales Offices in Principal 
Cities, Distributors Everywhere. 


THE STEAM SEPARATORS are identified by their 
conical tops and directional vanes. They are of the 
cyclone type, which is a patented feature of CLEAVER- 
BROOKS evaporators, and remove entrained water 
from the steam, thus preventing contamination of the 
fresh water coming from this unit. The result is an ex- 
tremely high purity of the fresh water product. 


The rectangular objects at rear of photograph are the 
“Downcomers” which bring water down from the top 
of the steam separator. The tubes in left foreground are 
“Hotwells,” which receive the distilled water discharge 
from the erapenater shell, 





Panalog Information Systems 
guide management in raising 
plant output and profit 


Panalog 605 information System supplies management control 
information. Now, operating personnel and management can receive 
organized digital information on any process, instantly and continu- 
ously. Information can be presented in a variety of forms for im- 
mediate control action as well as for engineering and accounting 
analysis. A typical presentation method employs an electric type- 
writer and patented log chart. Readout can also be made on punched 
or magnetic tape, punched cards, or can be fed directly to computers. 


Periodically logs and continuously scans. A precision servo measur- 
ing system quantizes process variables during automatic, periodic 
logging. A high-speed electronic measuring system detects off-normal 
conditions during continuous scanning of all variables. Normal and 
return-to-normal values are printed in black—-off-normals in red. A 
complete log of all variables as well as a summary of off-normals can 
be made at any time. 


Completely flexible and expandable. Panalog components are stan- 
dardized, packaged modules. The system can be easily expanded or 
modified in the field. The Panalog 605 is sufficiently flexible to supply 
digital information for any management requirement. 


Write for literature. Literature presenting a comprehensive treatment 
of the Panalog 605 is available. If you wish, a Panellit representative 
in your area will be happy to discuss the possibilities that a Panalog 
Information System offers your company. 


Full scale, adjustable, high and low off-normal 
limits are provided for each input variable 
Basic system capacity, 200 points with one elec- 
tric typewriter — can be expanded. Accuracy, 
*.256% of full scale range. Logging speed, 
approximately one line per minute. Scanning 
speed, five points per second, between logs. 


lastrument 
Services Division 


July 1956 


Logged values are grouped by processing unit 
on chart. Audio-visual alarms accompany de- 
tection of off-normals. When scanning, off 
normal values are identified and printed in 
separate chart area. Totalized and averaged 
values as well as plant efficiencies can be auto- 
matically computed and recorded by the system. 


U.S, Pat. No. 2,701,748 


PANELLIT, INC. 


7413 N. Hamlin Ave., Skokie, tl. 
Panellit of Canada Ltd., Torente 14 
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_..What single manufacturer 


builds all this equipment 


for tte CHEMICAL 
PROCESSING INDUSTRIES? | 








Improve Product Quality, Streamline Production, 


& es 
im hundreds of different 


GYRATORY CRUSHERS 


“One-man, one-minute” product control, a fea- 
ture of Allis-Chalmers primary, secondary and 
tertiary gyratory crushers, slashes setting chang- 
ing time from hours to seconds, Size adjustment, 
compensation for wear and emergency unload- 
ing are accomplished by the flick of a switch. 

Other A-C crushers include complete size 
ranges in five types of jaw crushers, a line of 
roll crushers and an impact hammermill. 


Whether your process calls for individual mills 
or a grouped stage grinding series, Allis-Chal- 
mers can make a right-for-the-job recommenda- 
tion from seven different types of grinding mills. 


VIBRATING SCREENS 


Allis-Chalmers vibrating screens are built in 
single and multiple-deck models for use in scalp- 
ing, wet or dry sizing, washing, rinsing, de- 
watering, and media recovery. Auxiliaries or 
modifications include step decks, pool washing 
decks, heat expanding decks, decks designed to 
prevent blinding, special dust enclosures, water- 
cooled mechanisms, automatic stop control. 


BLADE MILLS 


Designed for large tonnages of hard-to-wash 
materials, blade milis effectively disintegrate 
and wash into suspension tenacious clays and 
other unwanted substances. 


CENTRIFUGAL PUMPS 


More than 60 years’ experience in designing 
centrifugal pumps goes to work for you when 


you specify Allis-Chalmers. The line includes 
process and solids handling pumps as well as 
general purpose types. 


ROTARY KILNS 


All welded, one-plate-to-a-circle construction, 
patented heat recuperation, effective air seals, 
centralized control, air-cooled feed and dis- 
charge ends — these are some of the many im- 
provements engineered by Allis-Chalmers that 
make the rotary kiln the most efficient method 
of pyro-processing. 


ROTARY DRYER-COOLER 


This versatile equipment is particularly appli- 
cable in drying or cooling heavy or high mois- 
ture content materials. It dries with a parallel 
flow and cools with a counterflow. Available in 
direct, indirect, or direct-indirect types. Allis- 
Chalmers also builds tube-type rotary coolers 
and air-quenching grate coolers. 


GYRATORY SCREENS ~ 


All-metal unit is designed to separate dry granu- 
lar materials into two, three and four predeter- 
mined sizes. Stacked sieve design facilitates 
quick product change-over and simplified sani- 
tation. 


COMPACTING MILLS 


Used to produce paper-thin flakes or to increase 
the apparent density of your product. There’s 
an Allis-Chalmers mill specifically designed to 
handle a wide variety of grinding, crushing, 
rolling or compacting jobs in the chemical proc- 
essing industries. 


all completely integrated with the required electrical equipment. 





ALLIS-CHALMERS 


... manufactures the most complete and 


diversified lines of equipment for unit operations 


Allis-Chalmers builds equipment for liquid han- 
dling, air and gas handling, size reduction, wet 
and dry screening, washing, pyro-processing, 
materials handling. Equipment recommenda- 
tions are based on the coordinated thinking and 
planning of various engineering groups at Allis- 
Chalmers. This unique service “teams up” new 
equipment with existing equipment in your 


experience of the many Allis-Chalmers engineer 
ing departments. Their recommendations are 
backed by research, by testing and pilot plant 
facilities, by the “know-how” gained in solving 
thousands of equipment application and coordi- 
nation problems. 


operation. Electrical equipment, too, is inte- 
grated into each process. Responsibility for effi- 
cient operation rests with just one manufacturer 
— a big advantage. 


Because Allis-Chalmers builds many types and 
sizes in a given line, equipment selection is dic 
tated only by your specific needs. 

Most important is the fact that Allis-Chalmers 
interest in your problem does not stop when your 
equipment is installed. Periodic check-ups, main 
tenance and technical advice, fast emergency 
parts service, are yours continuously. 


There’s No Guesswork 


In working with your staff or consultants, your 
A-C representative uses the technical skill and 


How many pieces of 
Allis-Chalmers equipment did 
you identify in the cover 
illustration ? 





1. Process Pump; 2. Solids Handling Pump; 
3. Centrifugal Blower; 4. Rotary Compressor; 5. 
Gyratory Crusher; 6. Grinding Mill; 7. Vibrating 
Screen; 8. Rolier Mill; 9. Gyratory Screen; 10. 
Rotary Kiln; 11. Turbine Generator; 12. Conden- 
ser; 13. Unit Substation; 14. Explosion-Proof 
Motor; 15. V-belt Drive; 16. Motor Control; 17. 
Mercury Arc Rectifier; 18. Dielectric Heater; 19. 
Manlift; 20. Metal Detector; 21. Continuous 
Contact Column (for liquid-solids separation); 22. 
Water Conditioning Equipment; 23. Blade Wash- 
er; 24. Lift Truck. 
\ 
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Equipment for Materials Handling 


Thousands of world famous Allis-Chalmers 
tractors, tractor shovels, lift trucks, bulldozers 
and scrapers are working indoors and out in 
the chemical processing industries. 





You get 


than equipment 


when you specify 


ALLIS-CHALMERS 


The “plus” you get is the Allis-Chalmers ap- 
proach to equipment application. It’s called 
“coordineering.”” As manufacturers of a most 
diversified line of processing and electrical 
: equipment Allis-Chalmers maintains separate 
departments, each staffed with specialists, for 


A 32-page bulletin (25C6177) covers all Allis- 
Chalmers equipment for the process industries. 
This bulletin, as well as literature covering 
specific equipment lines, may be obtained from 
the Allis-Chalmers representative in your area 
or by writing Allis-Chalmers, Industries Group, 
Milwaukee 1, Wisconsin. 


each product. “Coordineering”’ is an advantage 
that results from an interdepartment exchange 
of ideas and the correlation of specific skills. . . 
the integration of thinking, planning and engi- 
neering that precedes the application of your 
integrated equipment. 


ALLIS-CHALMERS & 





A new process using Glycerine, still in the labo- 
ratory stage, shows promise of solving a 
by-product recovery problem in the chemical 
industry. 

For every ton of fiber produced by rayon 
manufacturers, more than a ton of sodium sul- 
fate is produced, At the same time, rayon plants 
consume large amounts of caustic. In the past, 
chemists have tried unsuccessfully to find an 
economical way of converting sulfate into 
much-needed caustic. 

Recent experiments have shown that signifi- 
cantly higher yields of caustic soda may be ob- 
tained by treating sodium sulfate with slaked 


lime—in Glycerine solution. 

The new process takes advantage of Glycer- 
ine’s solvent and dispersing abilities. Continu- 
ing research with these properties of Glycerine 
may uncover practical by-product recovery 
processes of a similar nature for still other in- 
dustrial chemicals, The unique balance of prop- 
erties that has won such wide acceptance for 
Glycerine in the past continues to open new 
doors to chemical progress. In paints, foods, 
pharmaceuticals, packaging . . . for tomorrow's 
surge of new specialties . . . in formulations and 
reactions yet unknown, nothing takes the place 


of Glycerine. 


usetulness growing 
« 3 ns 2 


a ’ n . } 
[his balanced group of properties keeps 
ee | . 


( Jlycerine’s 


16-page booklet on 
Glycerine properties 
and applications 


iy CHECK AND SEND FOR TECHNICAL DATA 


\ ee VA J aed, ' J 
_ a | 20-page bookiet on ar \ 8-page booklet on 
t Glycerine for product -——"" ‘Federal Specifica- 


conditioning tions for Glycerine’’ 


For your free copy of any or all of these booklets write: GLYCERINE PRODUCERS’ ASSOCIATION + 295 Madison Ave., New York 17,NLY, 
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Pyrex pipe does a superior job handling such acids as sulph hydrochloric, nitric 
and acetic; and such materials as chlorinated hydrocarbons, hydrogen peroxide, 
bromine, brines and metallic salts of all concentrations. 
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This Crosby Chemical Co. case his- 
tory, involving the successful han- 
dling of extreme corrosives, may 
help you cut corrosion in your plant. 

At its DeRidder, La. plant, Crosby 
pipes chlorinated resins at 15” Hg 
vacuum. Temperatures are 70° to 
250°F, 

With conditions like these, you 
could reasonably expect frequent 
pipeline replacement, high mainte- 
nance costs—and all the other usual 
problems you face in handling severe 
corrosives. 

Yet Crosby’s lines have been in 
service 3 years. Scaling is nonexist- 
ent. They’ve never been cleaned. 
Maintenance costs hardly exist. Rea- 
son: they’re Pyrex brand “Double- 
Tough” glass pipelines. 

So well pleased are the Crosby 
folks with glass pipe performance, 
they now use it in a new plant at 
Picayune, Miss. 


Name your corrosive 

You can transfer just about any 
corrosive you handle today—or will 
handle in the future—in corrosion- 
proof glass pipe. Only exceptions are 
hydrofluoric acid and hot concen- 
trated alkalies. 


CORNING GLASS WORKS 


W CORNING, N.Y. 


Corning meant ceseacch i Gliadd 
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And this same chemical inertness 
may give you still another important 
reason to choose glass. Glass pipe 
neither adds to nor takes from sensi- 
tive fluids. You can end contamina- 
tion with it. It puts an end to metal 
pickup. 


What about pressure, 
temperature? 

If you have to pipe hot fluids and 
fluids under pressure, this table 
shows how far you can go with glass 
pipe. It shows, too, how much tol- 
erance you can allow for thermal 
shock. 

When you install Pyrex brand 
glass pipe in your plant, you'll be 
joining hundreds of other firms who 
have used it for as long as 30 years. 
You'll start immediately to collect 
the savings that come whenever you 
cut corrosion out of a process, 


Help close by 
Near you is a distributor of Pyrex 
brand pipe. He'll be glad to help you 
evaluate its place in your plant. At 
your convenience, he'll arrange for 
you to see an actual installation. 
For his name, and for detailed in- 
formation, send us the coupon today. 


_ stands up to one of the 
. toughest corrosives of all 


How you install glass pipe—PYREX brand ''Double- 
Tough'’ gloss pipe is as easy as any other pipe to 
install, actually easier than the heavyweight pipe 
material you may be using now. Even if your veval 
pipe fitters have never seen glass pipe before, they'll 
be able to install it readily 





RECOMMENDED WORKING 
PRESSURES — TEMPERATURES 





Maximum Mazimum 
Recommended Sudden 

Working Temperature 

Pressure Differential 


50 psi, 200° F, 
50 psi. 200° F, 450° 
50 p..i. 200° F, 450° F. 
50 psd. 200° F. 450° 

r 

F, 


Maximum 
Operating 


Temperature 


450° 


35 pai. 175° F, 450° 
20 psi. 160° 450° 




















Ne installation too Pp Inside your plant or 
ovt, long lines, manifold systems, tricky turns, oF 
involved equipment hookups—you con get all the 
fittings you are most iikely to need from your 
distributor. 





CORNING GLASS WORKS, 17 Crystal Street, Corning, New York 


Nome.. 
IG a aiccinsccscisitnlisinaisniimeiin 
Street 


Please send me more detailed information on PYREX brand “Double-Tough” 
glass pipe [_]; send name of nearest PYREX pipe distributor [). 


\ Cnr 


Lone State 
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and delivers them on time. This tank is one of two built by Brighton for the Forest 
Products Chemical Co., Memphis, Tennessee. Fabricated of 3S aluminum, it has a capacity of 
17,000 gallons and is used to store acetic acid. 

‘Delivery on the date promised resulted in considerable cost savings. Production started right on 
schedule. Brighton built exactly to our specifications . . . an excellent job of fabrication,"’ reports 
Clyde B. Herrington of Forest Products Chemical Co. 

Brighton has the facilities and skilled metalsmiths to build chemical process equipment of virtually 
any type and size—pilot model to full scale. Typical examples are fractionating columns, heat 
exchangers, pressure vessels, agitating equipment, kettles, coils and evaporators. Have Brighton 
Bid Your Big Ones! Write today for full information. 


BRIGHTON COPPER WORKS, INC. 


822 State Avenué, Cincinnati 4, Ohio 
Process Equipment for the Chemical Industries Since 1914 








Both the Tel-O-Set indicator 
and recorder have vertical 
indicating scales on which 
large, opposing pointers 
clearly show measured value 
and set point. The control 
knob and transfer switches 
are located near the bottom 
of the case, where they can 
be manipulated without the 
operator’s hand obscuring 
the view of the pointer and 
scale. 





@ REFERENCE DATA: 
Write for Bulletin 7202. 











Design your 


installation, startup, service 


97with Te/-0O-Set instruments 


The exclusive features designed into Tel-O-Set 
miniature instruments save you time, trouble 
and money .. . from the instant these instru- 
ments are installed on your control panels. 


Easy installation. The indicating and recording 
chassis is a complete assembly that can be sup- 
plied separate from the case. Since the case 
contains the valve pressure gage and pressure 
regulator, you can install it in the panel, make 
complete piping connections . . . and then insert 
the instrument chassis later, at startup. 


Foolproof startup. Because it can be shipped 
separately, the chassis is protected against dirt 
and damage until it is ready to begin service. 
Air lines can be checked, control valves stroked 
and final inspection made before the chassis and 
controller are installed. 


Serviced in seconds. Down-time for instrument 


chassis can be replaced in just a few seconds. 
There is no loss of control during replacement 
... no disturbance to electrical connections. To 
adjust zero and span, or to inspect parts, you 
can partly withdraw the chassis from the case, 
without interrupting operation. 


Tel-O-Set instruments can handle a broad range 
of temperature, pressure, flow and liquid level 
applications. They work with any type of pneu- 
matic force-balance controller. They are sensi- 
tive and accurate . . . have true linear calibra- 
tion . . . respond instantly to changes in 
measured variables. For a discussion of how 
you can use them profitably, call your local 
Honeywell sales engineer . . . he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


Honeywell 


maintenance is eliminated, for a complete 
INSTRUMENTS 


Fouts ian Covtiol. 9 
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Whatever your process...insist on 


Glascote glass-lined products 


GLASS-LINED REACTORS 
Available for laboratory, t 
aboratory, pilot plan 





full-scale 


GLASS-LINED COLUMNS 
Standard and special packed columns 
furnished in glass-on-steel or alloy 


operations. Built to 


fications in 
eee tes inte 


absorption, 
process 


to customer's speci 
Sane 80 09> De- 


pressures to ont 
specific needs. 


Glass-lining gives the ultimate in corrosion-resistance... 
zero contamination... lower cost through longer service life 


Ask the representative who calls on you for all the 
facts about Glascote products —reactors, storage tanks, 
columns, conical rotary dryer-blenders, receivers, con- 


OU can use Glascote glass-lined equipment — from start 
to finish — for processing a variety of corrosive materials, 
Glascote’s glass-linings put an end to contamination. 

Whatever your processing system, you, too, will find it 
profitable to use Glascote’s glass-lined equipment — pipe and 
fittings, reactors, columns, storage tanks, rotary dryer-blend- 
ers, etc. All designed for dependability, durability, flexibility 
of application and economy of operation. 

What's more, you can be sure of product purity, because 
Glascote’s chemical-resistant, acid-alkali glass offers greater 
resistance to corrosive action . . . greater versatility for proc- 
essing products. And Glascote also offers you non-stick glass 
which is ideal for polymer production of all types. 

Remember, for efficient heat transfer and extra-long service 
life insist on Glascote glass-lined products. 


densers and accessory products. Or, if you prefer, 
write direct. Glascote Products, Inc., Cleveland 17, a 
subsidiary of A. O. Smith Corporation. 


Our standard one year guorantee continues to apply 
to all Glascote glass-lined products. 


ra 0 2 Vie tee 


CLEVELAND 17, OHIO 
Seles Pts ot aguas estes fn ow Vers « Petastin Union, 
N. J. © Chicago * * Dayton + Houston © Los Angeles 
costite i toe drei, totes! bh Milwaukee 1, Wis. 
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from START. Fi NISH 


GLASS-LINED 
HEAT EXCHANGER 


GLASS-LINED 
STORAGE TANKS 


Single shell glass-lined horizontal fur- 
nished in standard units in capacities up 
to 6000 gal. (larger on special order). 
Vertical glass-lined units furnished in 
four standard structural t and 


it in — to gal co 
capacities u 6000 gal. r 
on special order). ef sul 


GLASS-LINED 
PIPE AND FITTINGS 


Glascote produces and stocks gl: : : an 
lined pipe in 10’ lengths and fi tings a t ; 50° PF operating pressures 
. , 


to ASME standards, in inside a — tank full vacuum to 26 psi, jacket 65-75 
ameters from 114" to 4”. Six and 8”, psi (50-60 psi with tank at full vacuum). 


and larger sizes are fabricated to 
order. Leakproof gaskets available 


to suit material conveyed in pipe. 5 : 
peeeeeeeeeoeoeeeeoeeeee A subsidiary of AO. Corporation eeeeeeeee 


The World's largest manufacturer of glass-lined steel products 


& : 
Permaglas Glass-lined Glass-lined Glass-lined Glass-lined 
water heaters <>" storage bulk storage aircraft pump ports 
tanks f i units electrical equipment Ww 
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YOUR CHOICE OF YOUR CHOICE OF 
MATERIALS OF CONSTRUCTION LIQUID ENDS 


( : } With closed 
" : Co impellers for 
Fis general service 


All iron All bronze All Worthite 


With open impellers 
for general and 
abrasive services 


Iron with bronze Steel with iron Steel with bronze 
i l i ashisie 
impeller andtrim impeller and trim mpeller and trim geting With closed 


impellers for 


process service 
> YOUR CHOICE OF Pes. G 
SHAFT SEALING METHODS as 


With open 


impellers for 
corrosive services 
Stuffing box 


‘ With closed 
ay pre: impellers for 
eS iti) ( " bah i hotwell service 


Mechanical seal 


YOUR CHOICE OF DRIVES 


Monobloc Motor Direct Motor Drive 


Monobloc Turbine 


Direct Turbine Drive Belt Drive 


FRAME-MOUNTED 





terials of construction, types of liquid ends, shaft sealin, 
methods, and drives, Because the SESC line is built fron 
standard, stocked parts, yon gut promot Solven a 
petitive prices. 








slashes inventory, reduces 
downtime, cuts maintenance 


... yet gives you 70,480 
combinations to choose from 


STANDARDIZE AND SAVE! NOT SOMETIME IN 
THE FUTURE, BUT NOW! 


With Worthington’s SESC—Standard End Suction 
Centrifugal—line, you can cut your warehousing and in- 
ventory costs as much as 50%, greatly simplify pump 
maintenance, and reduce downtime. 

You get these benefits without sacrificing flexibility. 
In fact, the SESC line gives you an even broader selec- 
tion. Because parts have been standardized and not pumps 
you can literally “custom-build” your pump to get ex- 
actly the right features for your particular application. 

The complete Worthington SESC pump line consists 
of six separate types, all suitable for either motor, tur- 
bine, or belt drive. Ratings range up to 2700 GPM and 
230 ft. head. Pumps and spare parts are available from 
field stock in all strategic areas as well as from the 
factory. 

If you’d like to know more about the SESC line, write 
to Section PC61, Worthington Corporation, Harrison, 
N.J. In Canada: Worthington (Canada) 1955, Ltd., 
Toronto, Ont. PC.6.1 


WORTHINGTON 


SS PSU NNT EE y Oy... AAW eS 
OO ae S—= 


Reduces downtime. Parts interchangeability can mean big 
savings. When repairs or conversions are necessary, stand- 
ardization can often drastically cut downtime. For example, 
all SESC pumps can quickly be converted from packed stuff- 
ing box to mechanical seal and vice versa using stock parts. 


This frame fits 57 sizes 








This shaft fits 39 sizes This mechanical seal fits 40 sizes 








This bearing fits 55 sizes This shaft sleeve fits 40 sizes 


Slashes parts inventory. You can cut inventory costs as 
much as 50% by standardizing on the SESC—Standard End 
Suction Centrifugal—line. In the 120 sizes in the complete 
line, many, many parts are interchangeable. As shown here, 
one shaft is used in 39 sizes, one bearing in 55 sizes, one frame 
in 57, one packing in 40, one mechanical seal in 40, and one 
shaft sleeve in 40 sizes 


Cuts snetabeiabaee. If you know one SESC pump, you know 
them all. From the smallest to the largest the entire line is 
built to the same basic design. Maintenance men quickly 
become familiar with construction details. Their work is sim- 
plified and maintenance costs greatly reduced. 


























(TO REMOVE 
TRACES OF PULP 


IN SP. SULFITE Marathon designed this Stainless scrubber as part of dusi collection system. 


LIQUOR) 


S. §. L, 





REACTION 
TANKS iMPCO 
ROTARY VACUUM vith 4) 
FILTERS _ (3,000 FT. PIPE LINE) 
TO PONDS 


BASIC CALCIUM 
LIGNOSULFONATE 
































PROCESS EFFLUENT 
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PRODUCT 
STORAGE 
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Mit spray DRYERS, 
VACUUM DRYERS, 


TRIPLE-EFFECT FORCED-CIRCULATION DRUM DRYERS 
EVAPORATOR 
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Steinless Stee! stocks vent corresive liquid from dryers. 





Operator checks controls on Stainless Steel evaperater. 


How sulfite liquor waste 
is turned into profit 


with the help of Stainless Steel 


At its sulfite mill in Rothschild, Wis., the Marathon 
Corporation produces more than 50,000 tons of cellulose 
fibers per year. In the 1920’s, Marathon started an in- 
tensive research program aimed at reducing river pollu- 
tion from the spent sulfite liquor and recovering the 50%, 
wastage of organic solids that resulted. 

By fractionating the sulfite liquor, valuable ligno- 
sulfonates could be produced; but it was strictly a labora- 
tory operation because the highly acid liquor corroded 
all normal materials—until Stainless Steel became avail- 
able in the early 1930's. 

Since it was completed in 1936, the new plant proc- 
esses all the effluent from the Rothschild plant; and it 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
NATIONAL TUBE DIVISION, PITTSBURGH - 


+ AMERICAN STEEL & WIRE DIVISION, CLEVELAND - 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, 


has a capacity of 75 million pounds a year. It is the only 
plant in the world completely devoted to the produc- 
tion of fractionated lignosulfonates and approximately 
50% of the equipment is made from Stainless Steel. ‘This 
includes thousands of feet of 6-inch tubing, storage tanks, 
rotary vacuum filters, evaporators and dryers. Much of 
the Stainless is type 304 or 316. And much of it has been 
in continuous service for 15 years, compared to previous 
materials that disintegrated after 18 months. 

When designing new process equipment, frequently 
nothing will save more money than the careful use of 
long-life Stainless Steel. For service-tested quality, 
specify USS Stainless Steel. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
+ UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, KEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS + PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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VARIABLE SPEEDS FOR VARYING NEEDS 


Control 
». Pumping. 


U.S. VARIDRIVES 


Regulating the High 
and Low of Sewage Flow 
with U.S. VARIDRIVES 


Thirty-two 20 h.p. U. S. Varidrive 
motors like these shown increase or 
decrease necessary pumping action 
of axial flow pumps which transfer 
sewrge at the new Hyperion Sewage 
Disposal Plant of the City of 

Los Angeles. This is another 
example of the versatility of U.S. 
Varidrive motors to handle variable 
speed pumping problems in all types 
of industry. Varidrives are available 
from “% to 60 h.p. Speeds 2 to 
10,000 rpm. 


VARIDRIVES Power - VARIDRIVES Control *  VARIDRIVES Regulate 
Pumps used for . Metering Pumps , any Standard Pump 
Pumping Beverages — . 


iy 


if 


crate 


Versatile VARIDRIVE 


Piston type, positive displacement * Centrifuge! pumps are mode more for Additional Applications 
pumps og ved nn gee coca or * versatile o we man F soi’ 
a ) * CONVEYORS 


> 


* PUNCH PRESSES 


Electrical x, 
J. MOTORS 


| U.S. Electrical Motors inc. cE-7 
SO. Box 2058, Los Angeles 54, Calif. or Milford, Conn Ee 
 () Send U. S. Varidrive Bulletin #1797 


B® NAME 4 MAIL COUPON NOW 


COMPANY me Rr eh a 
SRSA opiate = er ie Sea BUFFING 


PACKAGING 
SPOOLING 


MIXING 4&4 BLENDING 


GRINDING 
VENTILATION 





















How to Control Heat in a Large Oven 














No. 4 of a series 


Showing the Broad Application Range of Fenwal Controls 








The oven is designed to dry 30 
yards of finished goods per minute at 
oven temperatures up to 400°F. The 
problem was to maintain the desired 
330°F in the oven. Here’s how this 
was accomplished — 

The many electric heaters, which 
are distributed uniformly in the oven, 
provide a total heat input of about 
60,000 watts and are divided into two 
separate control circuits. About one- 
third of the heaters are controlled by 
a simple on-off controller of moderate 
sensitivity to maintain a basic heat 
level in the oven. The remaining 
heaters are operated by the Fenwal 
Series 560 Portable Temperature In- 
dicating Controller, an instrument of 
high sensitivity and rugged construc- 
tion. The Series 560 provides the pro- 
portioned heat necessary for accurate 
control of the curing process. It also 
can be used for straight on-off con- 
trol. Here’s the way the control set- 
up works — 

To maintain the desired 330°F in 
the oven, the on-off controller is set 
at 315°F, while the proportioning 
controller is set at 330°F. So both 
heater circuits are on during oven 
warm-up or when incoming fabric 
depresses the oven temperature below 
315°F. Above 315°F, the on-off con- 
troller shuts off the heaters in its cir- 
cuit, and the process heat is obtained 
from the remaining heaters under the 
control of the Fenwal Series 560 
Controller. 


Integrated Sensitivity a Big 
Advantage in The Series 560 


In the Fenwal Series 560 Tempera- 
ture Indicating Controller the su- 
perior thermoelectric qualities of the 
revolutionary thermistor are used to 
fullest advantage. The great resist- 
ance change of the thermistor in re- 
sponse to temperature change results 
in extreme sensitivity. It also enables 
the use of a simple null balance bridge 
circuit for increased stability. And it 
permits the use of a standard electric 
conductor as a connecting wire — no 
special wire is required. 

These characteristics have been in- 
tegrated by Fenwal into a rugged, 





THIS 600 CUBIC FOOT CURING OVEN, 
lanned and installed by Atlas Textile 
achinery Co., Paterson, N. J. at the 

Gsell Textile Printing Corp. plant in New 

York, uses the Fenwal Series 560 Portable 

Temperature Indicating Controller to 

provide uniform drying conditions within 

2 degrees of the set point. 





durable instrument which is the first 
to combine all three major modes of 
indicating control — on-off, propor- 
tional and adjustable differential — 
all functioning with high sensitivity at 
the flip of a switch. 


Proved Applications 


Fenwal Sales Representatives and 
Engineers have saved time, trouble 
and money in all types of plants and 
laboratories by solving thousands of 
temperature control and detection 
problems. Fenwal THERMOSWITCH® 
units are controlling processes that 
involve liquids, gases and solids. 

Put Fenwal’s vast reservoir of tech- 
nical know-how to work for you. 
Chances are your problem has al- 
ready been met and mastered by 
Fenwal engineers. Write for Catalog 
No. 500 for complete information. 
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CONTROLS TEMPERATURE . . . PRECISELY 



















































SERIES 560 INDICATOR CONTROLLER 
with magnified cutaway view of 
thermistor probe. 
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FENWAL INCORPORATED sa 
167 Pleasant Street 
Ashland, Mass. 





Please send me your 
Catalog No. 500, Our specifie prob- 
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FOR 


CLEAN 
DRY 
AIR 


@ AIR OPERATED INSTRUMENTS 
@ AIR OPERATED TOOLS 
® PNEUMATIC CONTROLS 
@ INDUSTRIAL PROCESSES 


MODEL CPH PIPE LINE FILTER has ex- 
clusive Staynew “double action principle.” 
Air is first deflected to outer walls of filter 
and forced downward at high speed. Water, 
oil and heavier particles of rust, etc., are 
thus deposited in base. Mechanically 
cleaned air then rises to pass through filter- 
ing medium which removes lighter airborne 
particles, This double action design elimi- 
nates need for frequent cleaning. 
Inexpensive, simple to install and main- 
tain, Staynew Pipe Line Filters keep your 


Model CPH 
PIPE LINE 
FILTER 


air-operated equipment free from the de- 
structive effects of pipe scale, dust, dirt, and 
condensates, And, Staynew Filters pay for 
themselves in reduced equipment mainte- 
nance costs alone. They filter compressed 
air under all pressures and temperatures, 
natural and manufactured gases. Dollinger 
engineers will welcome your filtration prob- 
lems. Why not call on us. Remember, 
Dollinger makes every type of filter for 
every industrial need. 


INTAKE 
FILTERS 





FILTERS 





PIPE LINE 
FILTERS 





ELECTRO- 
STAYNEW 
PRECIPITATOR 





AUTOMATIC 
AIR 
FILTERS 





PANEL 
FILTERS 





SPECIAL 
FILTERS 





Write for Bulletin 200 which contains complete engineering 
data and illustrated material on Staynew Pipe Line Filters. 
Dollinger Corporation, Dept. 554,Centre Park, Rochester 3, N. Y. 


"CORPORATION 


ALL TYPES OF FILTERS FOR 
MUREN THOUS HEINE NED 


are the aie 
ee. Ps 
SIR : 


— ee os deat 





LIQUID FILTERS + PIPE LINE FILTERS « INTAKE FILTERS + HYDRAULIC FILTERS 
ELECTROSTATIC FILTERS + DRY PANEL FILTERS + SPECIAL DESIGN FILTERS 
VISCOUS PANEL FILTERS + LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS + NATURAL GAS FILTERS « SILENCER FILTERS 
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~ And Pulverized 
Materials! 








@ Most efficient mechanical air separator ever 
developed for classifying ground and pulverized materials, 
or for removing fines from dry ground materials before classifying. 

@ Product quality is vastly improved and output considerably increased 
when operated in closed circuit with virtually any type of mill. 
@ Will handle with equal efficiency a complete range of 
products——mineral, chemical and vegetable—from the hardest, 

most dense limestone and ore to the softest, fluffiest starches and flours, 
@ Permits coarser settings in grinding equipment thus lengthening 
equipment life by reducing wear on all moving parts. Power 
consumption is much lower, 

@ Extra heavy construction. Equipped with anti-friction bearings 
encased in dust-proof and moisture-proof housings. All casings are of 
heavy steel plate construction. Operation is dustless and repair 

cost is practically nil, since there are no fine sieves to wear out and 

the heavy construction insures long life. 


9 Standard sizes, 2’ to 18-foot diameters — Capacities from 500 Ibs. to 75 tons hourly 


Write For Detalls And Describe Your Operation 
WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 NORTH NINTH . ST. LOUIS 6, MO. 


OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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CONSISTENCY, FIRMNESS AND STABILITY, important characteristics not only for toothpaste but for 
many pharmaceuticals, cosmetics, and other preparations, can be obtained with purified Hercules® 
cellulose gum. An unusually effective water-binder, Hercules cellulose gum has exceptionally high 
purity (99.54%) and meets the specifications of the Toilet Goods Association. 


CREATE BETTER PACKAGING 


FROM SHIPPING CONTAINERS to individual packages, Hercules paper 
making chemicals play an important role in improving performance. 
Kymene® wet-strength resin, for example, can “weather-proof” 
corrugated boxes while Aquapel® or one of Hercules’ many grades of 
rosin size provide water resistance and an improved printing surface. 
Solving difficult paper sizing problems has been a Hercules specialty 
for more than forty years, 


¥ s ie Bk St 4 Rd 
PLASTIC-COATED DUPLEX WIRE is used in this type of electric blasting 
cap assembly. The insulation has to be particularly tough since the 
wire assembly is used to lower charges of explosives into blast holes 
100 feet or more in depth. The plastic coating on these wires is 
Hercules Hercocel® E, providing excellent insulating properties, 
good flexibility, and other physical characteristics to meet rugged 
field requirements. 


HERCULES POWDER COMPANY 


952 Market St., Wilmington 99, Del. Sales Offices in Principal Cities 


AERCOULL > 


SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 


EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS 


CHEMICAL MATERIALS FOR INDUSTRY 
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(Right): Tri-Clover stainless steet 
pumps handle an important 
liquid conveying job in this phar- 
macevtical plant. 


...produced with TRI-CLOVER Pumps, Fittings and Valves 


of a complete line of Centrifugal 
Pumps designed by Tri-Clover. Full details 
modern, efficient units are con- 

in the complete Tri-Clover Sanitary 

253. Write for your copy. 
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The scenes depicted here show some of the Tri-Clover pumps and 
stainless steel fittings and valves now being used by a modern midwest 
pharmaceutical plant. Tri-Clover supplies the vital elements necessary 
to provide a ‘‘streamlined”’ processing line with the greatest possible de- 
gree of corrosion-resistance and sanitation. This is a typical example of 
the way Tri-Clover products are used to help solve numerous liquid con- 
veying line and pumping problems for the chemical process industries. 


For pumping applications, Tri-Clover supplies corrosion-resistant 
centrifugal pumps designed to handle, efficiently and economically, 
any product that will flow to them. For process lines, Tri-Clover fittings 
and valves are widely used vo assure the utmost protection against 
corrosion and product contamination. 


Take advantage of Tri-Clover’s exclusive features developed 
through many years of specialized engineering experience and thorough 
understanding of liquid conveying problems. 


LADISH CQ. 
Tni-Clauen Division 


Kenosha Wisconsin 


See your nearest : Export Dept. 
Tri-Clover TRI-CLOVER ; beta Ave. 
Distributor. ‘ ‘ Te . 





elms aa. © oh ae 2 ent hel 2 - im Reohtl ban Rem 2 - Bel -t a a. a 


One baye Supports both speed reducer and motor in this simple, practical 


and footgroot mounting system Now you can use standard N.E.M.A. motors 


ind make change-overs in minutes reducing both costly down-time and 


motor inventory 


Line-O-Power motorized drive soives many old probiems . and. opens new 


ticids of advanced designtor new applications. Available 14575 H.P.tor all Service 


Ciasses Horizontal, Vertical, and Vertical Extended with Foot or Fiange mount- 


ing Double or Tripte Reduction units available in Ratios trom S.06:1 to 236:1: 





Line-O-Motor 
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W COOLING TOWER 
Eliminates Highway Fogging Problem 


Careful Custom-Engineered Design 
eliminates driving hazard 

on one of Southern California’s 
main traffic arteries 


HE Municipal Light and Power Department of 

the City of Pasadena, California, faced a seri- 
ous problem in locating cooling towers within 25 
feet of the Arroyo Seco Freeway at their Broadway 
Steam Plant. 

Although the vapors from a cooling tower con- 
tain nothing but pure water and do not pollute the 
atmosphere, “fogging” of the Freeway could not 
be tolerated as a driving hazard. 

The Foster Wheeler eight-cell cooling tower 
shown above, installed in 1954, has successfully 
met this challenge. Freedom from “fogging” of the 


Freeway was achieved by proper drift-eliminator 
design, correctly engineered exit vapor velocities, 
and the use of moderately high fan stacks extend- 
ing 12 ft. above the fan deck and 55 ft. above the 
basin curb. 

Complete satisfaction with this initial FW Cool- 
ing Tower has now been proved by the City’s 
recent re-order of a duplicate FW Tower to be 
located down the property line adjacent to the 
Freeway. 


THIS NEW BULLETIN describes the new Foster Wheeler 
induced-draft, counter-flow cooling tower — every 
detail designed for long-range 

dependability and economy. 

Send for your copy today. Foster 

W heeler Corporation, 165 Broad- 

way, New York 6, N. Y. 


FOSTER WHEELER 


NEW YORK © LONDON ¢@ PARIS © ST. CATHARINES, ONT. 
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Handling Caustics and Alkalis? 
Prevent Contamination with 


ALCOPLATE’ 


A chemically deposited nickel plate 


In applications where caustics and alkalis are 
handled, they can be protected with ALCOPLATE 
against contamination from pipe, valves, pumps 
and vessels. ALCOPLATE reduces the danger of 
iron pickup to a minimum, and also resists corro- 
sion of process equipment. 


ALCOPLATE can be applied to parts with intri- 
cate shapes. It provides a continuous non-porous 
plating of uniform thickness and eliminates the 
need for expensive machining of costly metals. 
Hardness is 45 Rockwell C and can be increased 
to 70 Rockweil C through post-plate heat treat- 
ment. Corrosion resistance? In nearly all appli- 
cations, ALCOPLATE is equal to or better than 
pure or wrought nickel. 


To prevent contamination and insure long life for 
your process equipment, call your nearest ALco 


representative. He has complete information on 


ALCOPLATE performance in specific services. 
Or write P.O. Box 1065, Schenectady 1, N. Y. 


*ALCOPLATE — Trade-mark registration applied for. An - 
application of “Kanigen” a mark identifying the chemical 
deposition of high-nickel, low-phosphorus alloy by Gen- 
eral American Transportation Corporation and its licensees 
and the coating resulting therefrom —on license from 
General American Transportation Corporation. 


ALCO 


ALCO PRODUCTS, INC., 


New York 
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raven ECONTROLS TEMPERATURE 


REGULATOR 


HEADQUARTERS, J N [) F R I T S () \N N p () W [: R 


U.S.A. 
COMPLETE UNE OF REGULATORS, VALVES, MIXERS, AND CONTROLS FOR LIQUIDS, AIR OR GASES. 


Whether it's designed in proce 
equipment or added later, the 


Fulton Sylphon No. 999-T Tem 
“Over-run" feature pro- 
perature Regulator provides the tects regulator against 
damage if temperature at 
accuracy and implicity that mean the bulb accidentally ex- 
coeds regulator range. 


lower first costs—lower mainte 

nance costs relate! lo wer process 

ing costs It's completely self 

contained, uses absolutely no out 

side power to detect temperature 

or to control it. And with its f : mn Available with or withdut 
;. an easy-to-read thermom- 


eter that occurately shows 
temperature ot the bulb, 


famous Syliphon bellows, it has 
the powerand sensitivity forhighly 


responsive ¢ ontrol action 


Extra large two-ply seam- 
5 less Syiphon bellows as- 
Added strength of stain- eit» sures long life—provides 
less steel frame resists ac- extra power for positive 
cidental blows—keeps control action. 
bellows and stem aligned. ee 


Regulator is available with 


Boll-bearing wheel turns 
easily to change control 
point settings. A clearly 
marked scale shows adjust- 


bulb shown for control of 
liquids or with other types 
for air, g , otc. Made of 
copper, steel, stoiniess steel, 


ments at a glonce. lead, plastic coated, etc. 


ps" 


ible with 60 F ranges 





NO. 999-T TEMPERATURE REGULATOR 


ty of valve ty pe if 


Robertshaw-Fulton Controls Co. 
FULTON SYLPHON DIVISION 


Knoxville 1, Tenn. 
. (_] Send literature on Temperature Regulators for 
os industrial Processes, Catalog D.NC 


FULTON SYLPHON DIVISION 


Knoxville 1, Tenn. 
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BETHLEHEM 


AMERICAS LEADING SHIPBUILDER-MANUFACTURER OF 


MARINE TURBINES 


Turbines for the $.5. Governor Cobb, at right, 
first commercial ship in the United States 
to employ this form of propulsion, were 
built in 1906 by what is now Bethlehem’s 
Hoboken Yard, For 41 years, until she was 
scrapped, the original turbines propelled 
this vessel chrough a varied career, including 
service as a U. 8. Coast Guard helicopter 
carrier. 


“Ys 


& 


” 


- ee ‘ore 


CS 


Turbines for the Bethlehem-built-and-engined S.S. Independence, above, and her sister-ship, §.§. Constitution, 
are lineal descendants of the Governor Cobb's engines and incorporate the accumulated research and experi- 
ence of almost half a century. Thus, they may be expected to have a similarly long and dependable life. 


Internationally recognized for efficiency, dependability 
and ruggedness, Bethlehem-built turbines always are 
integrated with the design of the ship and carry the 
warranty of the world’s foremost steelmaking and 
shipbuilding organization. Furthermore, Bethichem’s 


SHIP REPAIR YARDS 


Boston Harbor New York Harbor 
Boltimore Harbor Beaumont, Texas 
les Angeles Harbor San Francisco Harbor 


SHIPBUILDING YARDS 


shipyards can service these turbines speedily because 
of their intimate knowledge of these engines and the 
quick availability of parts and spares. From every 
standpoint, a good combination a// ways is the Bethle- 
hem-Built-and-Turbined ship. 


BETHLEHEM STEEL 


Shipbuilding Division 


Quincy, Moss, Staten island, N. Y. 
Sperrows Point, Md. Beaumont, Texas 
Terminal island, Calif. Sen Francisco, Coll, 


64 


GENERAL OFFICES: 25 BROADWAY, NEW YORK 4, N. Y. 


On the Pacific Coast shipbuilding and ship repairing ore ‘ormed vy 
the Shipbuilding Division of Bethlehem Pacific Coast Stee! Corporation 
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-- ANOTHER 
RESULT OF 
IMPROVED 

PROCESSING 


SWENSON EVAPORATORS 


SWENSO. 


Proved. Engineering. for the Process Industrie 


Since 1889 


Evaporators Spray Dryers 
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Refiners of beet sugar are experiencing 
new success through an improved 
method of processing—Swenson 
Multiple-Effect Evaporation. Swenson 
high-velocity LTV pressure evap- 
orators are generating essentially all 
of the process vapors used in modern 
beet sugar factories. Heat economies 
of approximately 500,000 BTU per 
bag of sugar are being obtained. 

Food, chemical, pharmaceutical— 
almost every type processing industry 
—has profited substantially from 
Swenson Evaporation equipment. 

The reason: Swenson Evaporators 

can improve product quality while 
lowering production costs. Your 
product could be next. The surest 
way to find out is to talk with a 
Swenson engineer. Call or write today. 


SWENSON EVAPORATOR CO. 
15669 Lathrop Avenue, Harvey, Illinois 





Better flavor, better health in every bite**. . . thanks, in part, to Monel. 


New table salt supplies vital “trace” nutrients 


Made directll; from sea water 
in Monel-prutected equipment 


Nearly everyone is familiar with the 
use of iodine ty prevent goiter .. . 
fluorine to stop pooth decay .. . iron 
to overcome “ir 


Heat and motion complicate salt corro- 
sion problem in evaporator (elevated) and 
slurry (left) tanks at Trace Element Corp, 
plant. Monel protects both tanks and their 
interior processing equipment as well. 
*Registered trademark 


**for more information on Trace Element Sea Salt 
write Trace Elements “orporation, 718 N, Drennan 5t., 


Houston, Texas, 


66 


Experts now say other elements in 
trace quantities may prove equally 
vital to health. Copper, cobalt, mag- 
nesium, manganese, zinc, molybdenum 
and others. 

A new type of salt—“Admiral” Trace 
Element Sea Salt contains these “micro- 
nutrients.” Prepared for table and 
cooking use, it can supply them pleas- 
antly in called-for quantities. 

Hence an interesting new plant 35 
miles south of Corpus Christi, Texas. 
Here, Trace Elements Corporation pro- 
duces free flowing table salt containing 
75% NaCl and 25% other minerals 
from sea water. 


Avoids equipment corrosion problems 


In designing the new plant, engineers 
faced two potentially serious corrosion 
problems...attack on interior surfaces 
of equipment by the highly saline 


stream ... and attack on exterior sur- 
faces of equipment by salt-laden off- 
shore breezes. 

Use of Monel* nickel-copper alloy 
in the more critical pieces of the plant’s 
equipment avoids both hazards. Monel 
alloy is used for the evaporator tank 
and its submerged combustion unit... 
for slurry tank, mixer shaft and im- 
peller blades . . . for surfaces in contact 
with salt in the rotary dryer and 
cyclone dust collector . . . for all pump 
impeller housings . . . and other items, 

If corrosion by salts is troublesome 
to you, Monel, nickel, or one of the 
other nickel alloys may cut your prob- 
lem down to size. To look into the 
matter, simply write: 

THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


NICKEL ALLOYS 


M 0 i e ... for minimum maintenance 
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Faster, safer start-ups for 


Batch 
Pricieeaie 
CONVENTIONAL RESET CONTROL 
MTOM hale (Sdicel) (Medic (-Maalellamactelailolats Pe 


no explosion hazards 


TEMPERATURE 


BATCH STABILOG CONTROL 











That's right! You can get rid of costly, dangerous 
temperature “overshoot” problems in bate 
processing! The Foxboro Batching Controller 
solves them. This versatile Controller brings 
temperature up to control point fast... 

stops it “on the nose” .. . keeps it there throughout 
the holding period. What's more, this fast 

“no overshoot’ control doesn’t compromise 
holding control . . , settings are made separately, 
for optimum results in both periods, 


Here's how the Controller works. It starts the 
operating cycle by feeding maximum heat to the 
batch ... brings temperature up fast. At 

desired distance below control point, adjustable 
“braking” action automatically slows tem- 
perature rise ... levels it off smoothly at the 
control point. Simultaneously, the “balancing” 
action begins... holds control point setting 
exact... restores it even when upsets occur, 
At shut-down of process, the Controller 
automatically resets itself... 

ready for another precise performance, 


Send for information today. (For batch 
operations requiring controlled rate of rise, 
write for data on Foxboro Cam-Set and 
Time-Cycle Controllers. ) 

The Foxboro Company, 367 Neponset Ave., 
Foxboro, Mass., U.S.A. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 


CREATIVE INSTRUMENTATION 
for Process Automation 





REG. U.S. PAT. OFF 
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IMPERIAL SOLVES SEPARATION PROBLEMS 


Rotary Filter with washing Continuous Centrifuge Thermal Finish Dryer 


Here is an example of a fully continuous plant utilizing our equipment. The advan- 
tages of such a combined plant are: 
Intense counter-current washing 
Maximum degree of separation 
Clear filtrate 
No conveyor equipment 
No storage tanks 
Quick thermal drying 
Other Separation Problems are solved by Lower labor and operating costs 
one single machine of our production range Faster amortization 


IMPERIAL IN SEPARATION 


with: FEED CONDITIONERS 
AUTOMATIC CENTRIFUGES 
CONTINUOUS CENTRIFUGES 
CONTINUOUS ROTARY FILTERS 
WACO-FILTERS 
DRYERS OF VARIOUS DESIGNS 
COMPLETE PULP MILLS 


Write for Bulletins. Ask for nearest Representative. 


KRAUSS -MAFFEI- IMPERIAL 


MUNICH, GERMANY 
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FAST ANALYSES 
FOR A FAST AGE 


Consolidated’s 27-103C 
Mass Spectrometer 
for Jet-Fue/ Research 


... Production 


Records from the 21-103C are 
permanent, easy to interpret. 
They are made automatically, 
so that the operator can pre- 
pare the next sample while one 
is being analyzed. 


Consolidated Electrodynamics 


CORPORATION 


formerly Consolidated Engineering Corporation 


300 North Sierra Madre Villa, Pasadena, California 
SALES AND SERVICE OFFICES IN: Albuquerque, Atlanta, Boston 
Buffalo, Chicago, Dallas, Detroit, New York, Pasadena, Philadelphia 
San Francisco, Seattle, Washington, D.C. 
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Electronic 
Instruments for 
Measurement 
and Control 


Here is an instrument that literally counts 
molecules to provide one of today’s fastest 
methods for analyzing hydrocarbon gases 
and liquids. Because it can quickly, accu- 
rately determine mixture components at 
mass numbers as high as 700, yet be 
equally at home with gases and light 
liquids, the 21-103C has proved invaluable 
in every phase of the growing jet-fuel busi- 
ness. It is used in process research to per- 
fect new refining methods ...in process 
control to insure production efficiency and 
product quality... and in the jet-engine 
business itself for fuel and exhaust-gas 
analyses in research and development 
studies of combustion efficiency. 

The 21-103C Mass Spectrometer is fast: 
only an hour or less to analyze even com- 
plex mixtures . . . key-component determi- 
nations in just minutes, Up to 30 or more 
components can be separately determined, 
and a permanent, easily read record is 
made automatically for every analysis. 
Where accelerated research and produc- 
tion programs demand fast methods... 
and top accuracy ...it will pay you to 
investigate this thoroughly proven, thor- 
oughly up-to-date instrument. Send for 
Bulletin CEC 1800C-X20. 


HERE'S WHAT THE 21-103C 
MASS SPECTROMETER 
CAN DO... 


exploratory analyses... every volatile material 
in the sample registered, its presence made 
known, whether or not it is expected, 


control analyses . . . feed, intermediate, or prod- 
uct streams quickly analyzed, for maintaining 
optimum process efficiency and uniformly 
high product quality, 


purity determinations... can detect contaminat- 
ing substances present in concentrations as 
low as 5 parts per million, 


research investigations .. . flexible operation is 
ideal for the non-standard conditions en- 
countered in research work, 


complex-mixture analyses...30 or more com- 
ponents in mixtures can be separately deter- 
mined; even mass isomers readily separated. 





Specify JEFFREY when you replace 


CHAINS 
SPROCKETS 
PULLEYS 
BUCKETS 
IDLERS 
SPIRAL FLIGHTS 


OUR Jeffrey distributor can 
ee the units you need 
for replacing worn parts and 
modernizing old equipment. 
Your materials-handling and 
power-transmission machinery 
will give more efficient, eco- 
nomical operation when you use 
these time-tested, dependable 
products. 


Jeffrey replacement parts 
have the same sound design as 
those used on original equip- 
ment. All are designed for maxi- 
mum service. Materials and 
workmanship are the finest. 
Jeffrey District Offices and Dis- 
tributors are located in all prin- 
cipal cities. The Jeffrey Manu- 
facturing Co., Columbus 16, Ohio. 


CONVEYING + PROCESSING - MINING EQUIPMENT - TRANSMISSION MACHINERY - CONTRACT MANUFACTURING 
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Quaker State Reports: Kemp Dryer protects instrument 
lines from freezing af temperatures of 25° below zero 


Instrument failure is now a rare thing at the Quaker State 
Refining Corp., Farmers Valley, Pa. Quaker State installed a 
Kemp 300-E Oriad Dryer in December, 1954, and according 
to Process Supervisor Joe Brown it has really done a job safe- 
guarding instrument operation. 


Kemp Saves Time, Labor 
The company no longer has to steam trace or insulate 
instrument air lines. A longer period of time can be allowed 
between servicing instruments. Even at temperatures of 25° 
below zero, none of the lines froze. And to further save time 
and manpower, the dryer is fully automatic! Between its 
“elimination of instrument failure and ease of operation,” 
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Kemp earned its place on the Quaker State team, 


Kemp Dryers for Every Purpose 
Kemp offers a variety of dryer models to meet all problems. 
Designed to dry air, gases or liquids to sub-zero dew points at 
low cost, they are constructed of quality materials and embody 
the engineering knowledge gained from Kemp’s many years 
of experience. They are available with manual, semi-automatic, 
or fully automatic tower reactivation. In addition, Kemp will 
prescribe the proper desiccant for each specific drying job. 
If you have a problem involving the removal of water from 
air, gases, or liquids, contact Kemp engineers now. For com- 
plete facts and technical information, write for Bulletin D-27. 


DYNAMIC DRYERS 


BURNERS . FIRE CHECKS 
+ INERT GAS GENERATORS 
EQUIPMENT 


CARBURETORS . 
METAL MELTING UNITS 
SINGEING 


THE C. M. KEMP MFG. CO. 
405 East Oliver Street, Baltimore 2, Maryland 
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BUFFALO “BLK” 


FOR CLASS II THRU IV 
VENTILATING-INDUSTRIAL & 
MECHANICAL DRAFT SERVICE 


THE NEW “Buffalo” Type “BLH” FAN is engineered for instal- 
lations where total pressure requirements of 334” and up exist. 
These applications include mechanical draft, conduit air condition- 
ing and many industrial applications. 


CANTILEVERED INLET VANES eliminate center ring, reducing 
turbulence and improving air flow through the inlet. The die- 
formed inlet vanes and inlet bell further contribute to smooth 
air flow, minimizing effects of unfavorable inlet conditions. 


THE PROVEN BL WHEEL ‘has a deep drawn flange to form a true 
half-circle with the inlet cone. Highly efficient non-overloading 
backward-curved blades, solid back plate and extra heavy hub 
make this wheel ideally suited to this service. 


IMPROVED FAN OUTLET — reduces outlet air turbulence from fan 
cutoff into duct by making more even, gradual 
change from velocity to static pressure. With- 
out this complete streamlining of inlet, 
housing AND outlet, such high efficiency is 
impossible. 

86% MECHANICAL EFFICIENCY — made possible by a combination 


of inlet, wheel and housing design. The smoothest “air-ride” in 
fan history. 


“Buffalo” “Q” FACTOR* CONSTRUCTION gives you many years of 
trouble-free service. Housing is all-welded construction. Wheel 
and blades are riveted and welded for maximum strength, the 
basic design having been thoroughly tested in the Vacuum Pit, 
a “Buffalo” exclusive. 


AVAILABLE in wheel diameters from 1814” to 8034”, the new 
“Buffaio” “BLH” merits your consideration. Write for details 
on your company letterhead — today. 


*The "Q” Factor — the built-in Quality which 
provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


oa 
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Smooth Divergent Flow 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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compiex 
fertilizer 


balanced 
plant food 


Nitric Acid 


Phosphoric Acid 
PEC PROCESS Ammonium Nitrate -Stengel Granular 


Ammonium Nitrate -Stengel Spherical 
Ammonium Nitrate -Prilled 

Complex Fertilizer 

Ammonium Phosphate 


ry ‘ ’ 
[He CHEMICAL AND INDUSTRIAL Corp. 
CINCINNATI 26, OHIO 
1 Designers and Builders of Plants 
( | for the Processing of Ammonia. 
% 


Available Throughout the World 





announcing 


a new line of small-size 
easy-to-read gauges 
and receivers 
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NEW REPUBLIC GAUGES 


Individual, Independent Measuring Units for 
DRAFT © PRESSURE AND VACUUM «¢ DIFFERENTIAL PRESSURE © TEMPERATURE 
High Accuracy Receivers for Pnuematic Transmitters and Electric Meters Measuring 
FLOW © PRESSURE © CO, © DENSITY © LIQUID LEVEL © OTHER PROCESS VARIABLES 


Important Features 
@ FIVE INCH ILLUMINATED SCALES 


@ INDEPENDENT, 
INTERCHANGEABLE UNITS 


@ MULTIPLE OR INDIVIDUAL 
MOUNTING — from one to eight 
units to a single case 


@ EASILY MOUNTED— no panel 
drilling necessary in most cases 


@ SCALES EASILY CHANGED OR 
COLOR-CODED 


@ POINTER MOTION REVERSIBLE 


@ SIMPLIFIED CONNECTIONS AT 
BACK OF CASE 


@ REMOVAL FROM FRONT OR 
BACK 


Now you don’t have to sacrifice instrument performance and 
readability to size considerations. With Republic’s new line of small- 
size VS Gauges, you can save panel space, make more compact instru- 
ment groupings and stil] get the accuracy, sensitivity and readability 
you would expect from conventional sized instruments. Full sized 
diaphragms, bellows and helix units in V5 Gauges assure “big” 
gauge performance in an instrument that requires only one-fourth 
the panel space of conventional gauges. Five inch scales are almost 
flat and are indirectly illuminated as a standard feature for easy 


reading — even from a distance. 


®@ Write for New V5 Bulletin > is fe 


REPUBLIC FLOW METERS CO. 


2240 Diversey Pkwy., Chicago 47, Illinois 
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Plus values of 
Girdler Catalysts 


APPLICATION SERVICE 
DEVELOPMENT SERVICE 
ANALYTICAL SERVICE 
MARKET SERVICE 
ADVANCED PRODUCTION 


A full-scope 
catalyst service 
fo improve your ~. 
processing 





| 





KEYSTONE of Girdler's co-ordinated catalyst testing work 
is its development service. Here, highly-skilled technicians work 
with modern laboratory equipment (like this pilot type auto- 
clave) to create new catalysts and improve existing ones. 
Girdler’s full-scope catalyst service is helping many processors 
in a wide range of applications boost production and lower costs. 
Find out how it can work for you to your advantage. 


MARKET RESEARCH specialists FIELD SERVICE fully complements FINEST QUALITY and peak performance 
investigate customer's specific problems Girdler’s broad catalyst research activities. of Girdler catalysts is assured by our Analytical 
and create catalysts to meet their specific Girdler’s trained specialists work closely with Service. This vital branch not only monitors 
needs. They also help develop new end customers at their plants—make sure they get our production, but also does valuable “trouble- 
products and improve quality, made the best possible results from Girdler Catalysts. shooting” analytical work when Girdler 
possible through better catalysts. customers encounter problems, 


CATALYST DEPARTMENT 


tte GIRDLER Company 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Sen Francisco VOTATOR DIVISION: New York + Atianta * Chicago * San Francisco 
in Caneda: Girdier Corporation of Canada Limited, Toronto 


OPW:SORDAN | 


* 


regulator valves 


| 
| 
F 


temperature and 


with the patented SLIDING GATE* 


*the heart of the OPW-Jordan Valve specifically designed 
to overcome wire drawing, valve leakage, poor control, 
chatter, excessive maintenance. 
Unusual sensitivity, dead end shut-off, close control, self- 
lapping action. Metallic diaphragm—no lubrication neces- 
Sary. 
Investigate all of the advantages of OPW-JORDAN SLID- 
ING GATE. Superior in design and performance! 


*JORDAN's Trade Mark for its vari- NO. 1160 PILOT OPERATED 
able orifice plate seating construction. PRESSURE REDUCING VALVE 


Recommended for critical control ap- 
plications requiring unusually sensi- 
tive and accurate regulation . . . and 
extreme pressure reductions. Perform- 
ance not affected by wide variations 


JORDAN CORPORATION ___ isiivisos Socntmi e 
oN, 6013 Wiehe Road a to metal. 


i Cincinnati 13, Ohio fa Write for Bulletin J-1160 
DIVISION OF OPW CORPORATION op Elmhurst 1-1352 BS 


LZ 


OTHER OPW-JORDAN PRODUCTS: SELF CONTAINED DIRECT ACTING PRESSURE REDUCING VALVE @ DIAPHRAGM MOTOR 
VALVE FOR REMOTE CONTROL, RELIEF AND BACK PRESSURE © SELF-OPERATING TEMPERATURE CONTROL VALVE ® PACKLESS SELF-CLOS- 
ING SLIDING GATE SAMPLING VALVE © TEMPERATURE CONTROL MIXING VALVES FOR WATER TEMPERATURE REGULATION 





Representatives in principal cities. 
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Here’s news! 


ie 0ie-ya CALCIUM NITRATE, tech. 


ZINC NITRATE, tect. 


in THIN FLAT FLAKES 


Look over the photograph above, reproduced to actual 
size. Note the thin flakes with large surface area. THIN 
FLAKES go into solution FAST — you save time and 
money. They are easy to handle. These chemicals in flake 
form represent another Baker first. 


Latex processors gain better control of coagulation because 
of the controlled high assay and known water of hydration. 
This uniform purity, controlled pH and freedom from 
extraneous matter insure better quality in your finished 
goods with fewer rejects. 


These chemicals are produced to meet precise specifica- 
tions. In the informative typical analysis shown below, note 
the very low ammonium nitrate content in Baker Calcium 
Nitrate. The exceptionally low copper and manganese con- 
tribute to longer life for your latex products, with less 
tendency to oxidize and become brittle or too soft. 

These features of Baker Calcium Nitrate and Zinc Nitrate 
also are helpful to manufacturers of rustproofing special- 
ties, textile finishes, pigments, adhesives and lithographic 
materials. 

Because of the low melting points and deliquescent nature 
of these chemicals, they are packaged with polyethylene 
liners and are stored in an air conditioned warehouse at a 
temperature below 85°F. 

Write for samples and prices for these new flaked products, 
Calcium and Zinc Nitrate Technical. 


PURITY BY THE TON 


e Faster dissolving 

© Uniform purity—lot after /ot 
© Controlled water of hydration 
© Easier to handle 





ig 


i: 
if 
ee 
q 


: 


af 
3. t 


Py of aN Chemical Co. 


REAGENT OZ. FINE + INDUSTRIAL 


Phillipsburg, New Jersey. 





Tts the Nash! 


The ability of Nash Compressors to maintain original performance UO 


Mut 


over long periods is no accident. Nash Compressors have but a single 
moving element, the Nash Rotor. This rotor is precision balanced tor 
long bearing life, and it revolves in the pump casing without metallic 
contact. Internal lubrication, frequent cause of gas contamination, is 
not employed in a Nash. Yet, these simple pumps maintain 75 lbs. 
pressure in a single stage, and afford capacities to 6 million cu. ft. 
per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages often 
the answer to gas handling problems difficult with ordinary equipment. Slugs of liquid entering pump 

Nash Compressors are compact and save space. They run without 
vibration, and compression is without pulsation. Because there are no will do no harm. 
internal wearing parts, maintenance is low. Service is assured by a 75 pounds in a single stage. 
nation-wide network of Engineering Service offices. Write for 
bulletins now. LLL 


NAS ENGINEERING COMPANY 
312 WILSON, $0. NORWALK, CONN. 
78 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
Automatically maintained. 


AUANSLHANSNADRRRUENOEEUUENATITENUENSAYEAEYORENUGNRLUE NYY ePugHedU EATEN 
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| sturdy, self- 
| contained 
~ regulator that 
is suitable 
_ for steam, 
air, gas, oil, 
water and 
other fluids. 


SERIES 95 features hardened 
ae... machine lapped seating sur- 

faces for tight shut-off for high 

temperature steam service. 


Bp yvonne 


Voy pybban yy! 





- Also available with soft seat con- 
struction for low temperature 
service. 


Sizes: 4", Ye", V2", Ya", 1". 
Outlet pressures from 2 to 30 PSI; 
_ 15to 150 PSI, 


Size for size, compare its capac- 
ity. 


Write for Bulletin C-95, 


Jenies95 irom 
SELF-CONTAINED (visser 


LEADS THE INDUSTRY IN RESEARCH 


PRESSURE : ee 
REGULATOR |) Since 1880 





Nicholson steam trap quality gives you... 


extra stamina for 


severest service 


Nicholson quality . . . throughout . . . means the extra strength, 
extra capacity, extra stamina that never let down. And, Nicholson 
quality pays off, when it comes to discharging condensate and air 
from chemical processing steam lines and equipment . . . most 
efficiently, dependably, economically. 


Write, today, for your copy *® powerful valve action—big husky bellows. 
of new Bulletin 10-55—for 


detaried information. ® positive shut-off—finely ground valve and seat. 


© high capacity—effective use of large orifice. 


® each unit service tested—with steam. 


When less than the best won't do, specify Nicholson. 


TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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EXPANSION JOINTS 


=) 07) 


reve)-1-1et-j(e)\ m1) ay Ve = 
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U.S. Rubber Expansion Joints insulate pipe lines 
against vibration, allow for expansion and contrac- 
tion—and resist corrosion from the outside as well 
as inside. 

These flexible pipe line connections resist attacks 
by acids, oils, chemicals, and abrasive materials, 
Even the flanges are rubber faced. And the continu- 
ous flexing of the rubber prevents scale from forming. 

More and more chemical processing plants are 


Mechanical Goods Division 


turning to U.S. Rubber Expansion Joints because 
they are not only corrosion resistant, but also ex- 
tremely durable. There are no moving parts to 
wear out, 

U.S. Rubber Expansion Joints are readily in- 
stalled on both new and old pipe systems. They are 
available, along with skilled engineering service, at 
any of the 28 “U.S.” District Sales Offices, Or write 
us at Rockefeller Center, New York 20, N. Y. 
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PERIODIC CLASSIFICATION OF THE ELEMENTS 
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Lithium, by reason of its atomic con- 
figuration and general characteristics, is 
rightfully included as the first member 
of Group I in the Periodic Table. A de- 
tailed study of the properties and reac- 
tions of both the elements and their 
compounds, however, shows that Lith- 
ium often resembles the metals of Groups 
Ii and III more closely than Group I. 
Following are some characteristic dif- 
ferences: 


Lithium differs in organic 
chemistry ... 
because its organolithium compounds 
form a unique class with stability, solu- 
bility and activity characteristics inter- 
mediate between those of the Group I 
and Group II organometallic compounds. 
Lithium also differs from the other 
alkali metals in that it serves as a unique 
catalyst for the polymerization of diole- 
fins to materials of definite and predict- 
able structure. It directs, for example, 
the polymerization of isoprene predom- 


inantly to 1,4 addition structures. 

Again, recent investigations have in- 
dicated an interesting potential as a 
direct reducing agent in solvents such 
as ammonia, low molecular weight 
amines, and ethylenediamine. 


Lithium differs in metallurgy... 
inasmuch as the affinity of Lithium for 
oxygen, for example, is being utilized to 
reduce porosity in copper and copper 
alloy castings. Recent research has re- 
vealed that Lithium will produce brazing 
alloys with self-fluxing properties and in- 
crease the wetting ability of these alloys. 


Lithium differs in inorganic 
chemistry ... 

the usefulness of Lithium Hydride and 
Lithium Aluminum Hydride in the prep- 
aration of other hydrides having already 
been widely demonstrated. Recent 
studies indicate that other complex hy- 
drides prepared in a similar manner may 


... trends ahead in industrial applications for lithium 


prove to be interesting tools for research. 
The low dissociation pressure of Lithium 
Hydride at its melting point, to cite a 
specific example, is unique among all 
hydrides. Lil also has some slight solu- 
bility in polar organic compounds which 
is again unique among alkali metals. 


Lithium differs in heat 
transfer... 

based on its physical properties it has 
no equal as a liquid metal coolant. Due 
to corrosion caused at elevated temper- 
atures by impurities in commercially 
available Lithium and Lithium Metal, 
Lithium has thus far found only ex- 
perimental use. 

Why don’t you take a long look at 
Lithium? Its uniquely valuable differ- 
ences in so many diverse fields may 
prove of great interest—and profit—to 
you. Write our PR&D department giv- 
ing us details of the application you have 
in mind. Experimental quantities of Lith- 
ium Compounds are available on request. 


LITHIUM CORPORATION 


OF AMERICA, INC. 


2505 RAND TOWER 
MINNEAPOLIS 2, MINK, 


WES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitoba + Amos Area, Quebec + BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago * CHEMICAL PLANTS: St. Louis Park, Minnesota + Bossemer City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minnesota 
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CHEMICAL 





with the New Foster Wheeler 


PACKAGED STEAM GENERATOR 


CONSTRUCTION FEATURES 


36” steam drum and 24” water drum 
Staggered boiler tube arrangements 
Closely spaced waterwall tubes 
Water cooled target wall 

No headers — Low circulation loss 


Light, highly efficient refractory and 
insulation 


Wide choice of burners and controls 


Baffled steam collector 


ENGINEERING—July 1956 


OU save on first cost because the FW unit is pre-engi- 
neered and shop fabricated from standard parts by 
the most modern, efficient and cost-saving production 


methods, 

You cut installation cost, with a compact, space-saving 
unit that’s shipped completely assembled — all ready to 
set on a simple foundation — all ready for your fuel, steam 
and electric connections. 

You save operating cost all year ’round, because FW 
Packaged Steam Generators are designed for high sus- 
tained efficiency and exceptional ease of inspection and 
maintenance. 

The NEW Foster Wheeler Packaged Steam Generators, 
in capacities from 10,000 to 46,000 lb/hr, represent the 
last word in modern steam plant design, reflecting more 
than 50 years of service to the power generation industry, 


For complete details, send for Bulletin No. PG-55-3. 


Foster Wheeler Corporation, 165 Broadway, 
New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK + LONDON «+ PARIS «+ ST. CATHARINES, ONT 





TROUBLE-FREE TURBINE 


OPERATION STARTS 
eRe 


Terry solid wheel turbines have 
become a symbol for dependable, 
trouble-free operation. The rea: 
son—simplicity and ruggedness of 
construction, 


Take the rotor, for instance. It’s 
a solid forging in which a series 
of semi-circular buckets is milled. 
There are no separate parts to 
loosen or work out. Since the only 
function of the blades is to form 
a series of pockets, any wear 
which might occur would not ma- 
terially affect horsepower or 
efficiency. 

It is impossible for the blades 


to foul. They have large clear- 
ances and are further protected 
by the projecting rims at the 
sides of the wheel. As the side 
clearances are also very large, end 
play can do no harm. 

Simplicity outside too—as you 
can see from the photograph of 
the 1500 HP at 3500 RPM solid 
wheel turbine above. This tur- 
bine is equipped with an oil relay 
governor and forced feed lubri- 
cation to the bearings. 

For more about these work 
horses of industry, send for a copy 
of bulletin S-116, No cost or 
obligation. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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Sprout-Waldron 


gives you the N76 











Here’s one of the largest ribbon-type mixers ever built—a 
Sprout-Waldron Horizontal Batch Mixer, Style ‘'B’’. It is ideal for 
the rapid, intimate mixing of small percentages of a number of 
critical ingredients with a large bulk of basic material or filler. 


Sprout-Waldron also offers the greatest variety of vertical 


mixers—ranging in size from the world’s largest to the world’s 
smallest. They offer big savings in power and space. 

Other mixers in the Sprout-Waldron line include machines 
that convey as well as mix...that blend materials to a degree far 


beyond ordinary mixing...that raise and lower temperatures while 
mixing...and that dry damp materials and add liquids to dry 
materials while mixing. 

You get more than a mixer at Sprout-Waldron. You also get 
reliable guidance, practical suggestions, and new ideas on instal- 
lations and applications... at no extra cost. These are 
BIG PLUS factors that give you installations without 
bottlenecks, cut your costs, and help improve the uni- 
formity and quality of your products. 

For details, write for free Bulletin 96~ an informative 

treatise on equipment and systems for processing dry 

and semi-dry materials. 


Se ROUT -WALDR a ™ 
—— Mannfattning Engines Since 866 


= 15 LOGAN ST., MUNCY, PA, 
| , ai pr/aie 
‘ on _ 


Done! 
‘ole oO © 


FROM START TO FINISH, YOU CAN DEPEND ON SPROUT-WALDRON 
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New plastisol sprays extra-thick coating 





New vinyl coating 
easy to use 


Development of Ucilon* 1400 now sim- 
plifies the application of a durable 
vinyl protective coating to walls, ceil- 
ings and the exterior of equipment. 

Self-priming, this new coating goes 
over old paint without lifting it. It has 
a mild odor, and displays easy brush- 
ability. 

While applying as easily as ordinary 
oil paint, it gives extraordinary corro- 
sion protection. Ucilon 1400 resists 
acids, alkalies, water and numerous 
other causes of coating failure. Send 
for data sheet. *Trade Mark 





How engineers put 
corrosion resistance 
into steel drums 


Engineers have at their command 
many types of chemical-resistant coat- 
ings to line drums. But which proves 
best for a new product? That's where 
a coating manufacturer comes in to 


on chemical resistance. Beyond this, 
they satisfy also on the impact resis- 

tance, adhesion, film continuity, dis- 
tensibility and flexibility needed for 
the service. Engineers need only spec- 
ify the vequirements to have Metal & 
Thermit recommend the best lining to 
prevent corrosion and product con- 





tamination. 


METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jersey 
Pittsburgh * Atianta © Detroit 
East Chicago + Los Angeles 
Metal & Thermit—United Chromium 
of Canada, Limited, Toronto 














Unichrome “Super 5300” Coating builds 60 mil film per 
coat ... gives heavy duty corrosion-protection 


Tank getting a heavy protective om, _ Unotvene, Pipetioel, Large structural parts of products 
rably fink 


A new and unusual plastisol formu- 
lation has been developed by Metal 
& Thermit, a pioneer in this type of 
coating. Unichrome “Super 5300” 
Coating delivers the full solids con- 
tent of vinyl plastisol right through 
a spray gun. It enables a coat 60 mils 
or more to be applied successfully in 
one application. 


Amounting to a vinyl “sheet” mate- 
rial, single or multiple coats of this 
new plastisol can be used to good 
advantage on many of the products 
where plastic or rubber sheets are 
generally specified. Super 5300 Coat- 
ing also provides a durable, protec- 
tive finish for large uneven surfaces 
where only a fluid material can be 
applied. Good performance is as- 
sured for two reasons. (1) With 
spraying, there are no seams or 
joints where corrosives might pene- 
trate. (2) Vinyl plastisols have a 


unique combination of chemical and 
physical properties. 


THE ADVANTAGES 


Curing quickly at 350° to 365°, Uni- 
chrome Plastisols form rugged, resil- 
ient coatings with an attractive satin 
finish. They insulate electrically, 
absorb impact, don’t chip or crack, 
resist abrasion and erosion, deaden 
sound. 

They give extraordinary protec- 
tion against a wide range of acids, 
alkalies, alcohols, salt solutions and 
moisture. With plastisol protection, 
ordinary metal parts and products 
often prove suitable for unusually 
severe service conditions. 

For companies without adequate 
baking facilities, Metal & Thermit can 
recommend nearby firms that spe- 
cialize in applying “Super 5300” Coat- 
ing. Send for Bulletins that tell more 
about plastisols. 
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Check your drives against the benefits of 


LI NK-BELT silent chain 


C1 HIGH SPEED. Link-Belt silent chain drives are 
noted for slipless dependability—maintain better 
than 98% efficiency whether operating over large or 


ADVERSE OPERATING CONDITIONS. 
Heat, humidity, cold do not lower 
Link-Belt silent chain’s great efficiency. 


LIMITED SPACE, Easy to assemble in 
close quarters, Link-Belt silent chain 
permits built-in drives, compact housings. 
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LARGE OR SMALL HP.A versatile line, 
these Link-Belt drives are available 
from fractional to thousands of hp. 


LONG Life, After 13 years on this 
newspaper press at speeds up to 4,700 
fpm, Link-Belt silent chain is still efficient. 


small diameter wheels or on long or short centers. 
For further details on these and more advantages, call 
your Link-Belt office or authorized distributor. 


C7] LARGE RATIOS. Link-Belt silent chain 
operates efficiently on extremely short 
centers at ratios as high as 10-to-1. 


mate 
Ask for 88-page Book wy 


2425 —- complete data 
on Link-Belt silent 
chain drives, 


LINK{@}BELT 


14.098 
SILVERSTREAK SILENT CHAIN DRIVES 


LINK-BELT COMPANY: Executive Offices, Prudential 
Plaza, Chicago 1. To Serve Industry There Are 
Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All 
Principal Cities. Export Office: New York 7; Can- 
ada, Scarboro (Toromto 14); Australia, Marrick- 
ville, N.3.W.; South Africa, Springs. Represenca- 
tives Throughout the World. 


§7 











This Rugged Hose Handles Like a Rope! 


Strong enough to stand up under the toughest job 
conditions, Homofiex Hose is light in weight and as 
flexible as a rope. It’s the easiest handling hose made 
for use with air, water, and other fluids and gases! 
The exclusive Homoflex construction increases hose 
life, too... assuring you “‘More Use per Dollar” 
for every length you buy. 


Homofiex Hose has no pre-set twist. It is mandrel- 
made to coil and uncoil freely in any direction 
without kinking. This eliminates the strain that 
could otherwise lead to costly internal damage and 
hose rupture. An exclusive process creates a homo- 
geneous, inseparable tube, strength member and 


MANHATTAN RUBBER DIVISION — PASSAIC, 


cover bond that combines maximum flexibility 
with rugged strength and durability. Homoflex 
Hose reduces hose costs because its easier handling 
features enable workers to get more work done... 
and because it lasts longer. Couplings are easier to 
fit, too, because Homoflex Hose maintains uniform 
inside diameters. 


Ask your R/M representative about easy handling 
Homofiex Hose for your operations. He’ll also tell 
you how other types of R/M Hose for general and 
special purposes do a better job, longer . . . give you 
“More Use per Dollar’. 


NEW JERSEY 


RAV Eee 18S - hated INC. 
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COSTS OF BETTER BLENDS 
— CUT TWO TESTED WAYS 
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materials are 
is:_ 








My dry-process 
Desired capacity 
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Engineers, ey have a tradition 
ENGINEERING of solving dry-processing problems 
BLENDING since 1873. Sturtevant custom. 
AND OTHER built equipment and plants are 


well-known for their low-mainte- 
DRY PROCESSES 
TO SPECIFICATIONS 





nance-cost operation. if your prob- 
lems include any of the processes 
listed on the coupon, it will pay 


| 
J 





you to investigate. 











Sturtevant Dry-Batch Blenders: 


1. SPEED UP PRODUCTION WITH 4-WAY MIXING 
2. SHORTEN SHUT-DOWNS WITH ‘‘OPEN-DOOR’’ DESIGN 


Batches from 500 to 40,000 pounds 
come out of Sturtevant Dry-Batch 
Blenders exactly as you want them. 
They are completely blended regard- 
less of the varying weights, densities 
or fineness of the different ingredients. 
And no dust is lost in the process. 
Four different vertical and lateral 
mixing actions inside the sealed ro- 
tating drum achieve thorough blend- 


ing in minimum time. Single lever 
control of a single gate speeds up 
loading and discharging. 
“Open-Door’”’ accessibility makes 
cleaning and maintenance a matter 
of minutes. This original Sturtevant 
advantage plus 75-year-tested rugged 
construction assures more output per 
machine-year. Check the coupon for 
more information. 


STURTEVANT 


Dry Processing Equipment 


The “OPEN-DOOR"” to lower operating costs over more years 


CRUSHERS * GRINDERS + 


BLENDERS * 
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GRANULATORS «+ 


SEPARA‘ ORS 
ELEVATORS 


MICRON-GRINDERS * 
CONVEYORS + 


[) PULVERIZING 


rm 


C1 BLENDING 
CONVEYING 


SEPARATING 
) GRANULATING 


C GRINDING 


*] 


RINDIN 
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Please send me your bulletin on Dry Blenders 


Also bulletins on machines for: 


CRUSHING 
CRON 

(2 SUPERFINE 

SELECTING 


[) Mi 


STURTEVANT MILL COMPANY, 100 Clayton Street, Boston 22, Mass. 


2 
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When it comes to water conditioning ... 
HOW MUCH “TOLERANCE” CAN YOU AFFORD? 





Very little, probably, if your plant is typical. You 
know, of course that exacting water treatment is 
required to make your local water supply precisely 
right for your use, But you know, too, that there 
are as many variations in water needs as there 
are industries. 

As Elgin installations in hundreds of plants and 
institutions can testify, it is our business to design, 
build and install water conditioning equipment 
that will best meet your requirements — within 
exacting tolerances, 

As specialists in water conditioning for nearly half 
a century, we have been face to face with nearly 
every water treatment problem imaginable. If, 
for example, your operations call for simple ion- 
exchange softening, Elgin can offer water soften- 
ing equipment — in a wide range of capacities — 


together with an Elgin ion-exchange zeolite espe- 
cially tailored to do the job with efficiency and 
economy. For boiler feed or process water, Elgin 
can provide filtration, neutralization, de-alkaliza- 
tion, de-aeration, de-mineralization or de-gasifica- 
tion, Even if you need water of highest known 
chemical purity, Elgin can offer you the Ultra- 
Delonizer . . . for water of greater chemical purity 
than that produced by triple distillation—at a tiny 
fraction of the cost. 

Talk over your water conditioning problems 
with your Elgin representative. The entire Elgin 
engineering staff is at your service to help solve 
the problem quickly and inexpensively. Or, if 
you'd rather, please feel free to write directly to, 
us for any information you may need, 


ELGIN SOFTENER CORPORATION 
160 No. Grove Avenue, Elgin, Illinois 


Representatives in Principal Cities 
in Canada: G. F. Sterne & Son, Brantford 


o& 9 ff 


FILTERS DEIONIZERS DEALKALIZERS LIME COAGULATORS DEGASITORS DEAERATING HEATERS 


SOFTENERS 
90 
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CHEMICAI 


Natural gas— 400 million cubic feet a day — pours into the Petro 
Extraction Plant from the Panhandle Eastern Tuscola compressor 


station. After removal of hydrocarbons, the gas is returned to 
Panhandle Eastern lines for transmission as fuel gas. 


Petrochemicals... 


from pipeline gases 

At the Petro plant—Tuscola, Illinois—an endless 
stream of natural gas is being separated into ethane, 
propane, butane and natural gasoline. 


products you need 

The ethane is converted into ethylene, which is in 
turn converted to ethyl chloride, ethyl alcohol, ether 
and polyethylene. U.S.I1. ammonia and sulfuric acid 
plants next door supply and receive raw materials. 


NATIONAL PE 


2 Sees 


R 


for the future 


Petro can manufacture products other than these if the 
demand arises— products that can be made from the 
many raw materials available at the plant site. 


in bulk quantity 


Why not add this plant to your facilities? Our engi- 
neers will be giad to discuss your long-term bulk 
requirements for chemicals from National Petro- 
chemicals Corporation. 


~CHEMICALS 


ee re a 


A joint enterprise of National Distillers Products Corporation and Panhandle Eastern Pipeline Company 
99 PARK AVENUE, NEW YORK 16, N. Y. 
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Double Drum Dryers (42 


designed ond built by ou 


BLAW-KNOX Process Engineers are 
ready to serve you ... ho matter how simple or how complex your process 


Blaw-Knox Process Engineers have been engi- 
neering, designing and building process equip- 
ment for decades. 

Included in this service have been small 
kettles for making a few gallons of paint to 
several thousand resins 


. . large autoclaves for high temperature, high 
pressure reactions 
. dryers of every type, atmospheric and 
vacuum, single drum and double drum, 
rotary and shelf spray and others 


. evaporators of many kinds and sizes, down- 
flow, and forced flow, open and enclosed 
types, crystallization, and by-product re- 
covery 

. pilot plant and laboratory equipment. 


This experience and the vast fund of tech- 
nical knowledge is available to help you, 
whether it is a test run in our Research and 
Testing Laboratory, a small piece of equipment 
to fit your needs, engineering and building a 
specific unit to your designs, a complete process 
project, or an estimate and a recommendation. 

Do not hesitate to call on us. Your inquiry 
will receive prompt attention. 


problem is, nor what size unit of equipment you 
need—from a laboratory or pilot plant model to a 
complete processing system 


A COMPLETE PROCESS EQUIPMENT SERVICE 


Kettles of every description constitute but one phase of Blaw-Knox 
Process Equipment design, engineering and fabrication service for 
the chemical, food, pharmaceutical, plastic and resin, petroleum, 
rubber and other industries: EVAPORATION + VULCANIZING 
FLAKING + CRYSTALLIZATION + POLYMERIZATION 
MIXING + SOLVENT EXTRACTION + GAS CLEANING 
DRYING + SOLVENT RECOVERY + HEAT TRANSFER 
IMPREGNATING + DISTILLATION + CONDENSATION 
REACTION +« LOW AND HIGH PRESSURE PROCESSING 
GAS ABSORPTION + VAPORIZATION + STERILIZING 


BLAW-KNOX COMPANY 


BUFLOVAK EQUIPMENT DIVISION 
1551 Fillmore Avenue, Buffalo 11, N.Y. 


Makers of process equipment engineered for any pressure, temperature, capacity, reaction S 
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ROCKWELL BUILT 
Edward Valves 




















* MATERIAL 


QUANTITIES ARE FOR OWE VA 
WHERE ASTM SPECIFICATIONS ARE INDICATED THE 
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LATEST REVISION APPLIES 


EDWARD VALVES, INC 


SUBSIDIARY Ad ROCKWELL MANUFACTURING CO 
EAST CHICAGO, INDIANA 
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FOWARD PRESSURE SEAL 
CAST STEEL HORIZONTAL CHECK VALVE 
GENERAL ASSEMBLY 





CHK'OD 0 442; 
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Edward builds Gibbe and Angle Stop, Nof-Return, Check 
Stop-Check, Gate,. Blow-Off, Mudline, Relief, Hydraulic, 


instrument, Gage, and Special Valves and Strainers 
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Foster Wheeler’s exceptional facilities for 


HEAVY FABRICATION 


can solve your toughest forming, machining 


and welding problems 


This huge, 8000-ton hydraulic beam press easily per- 
forms bending and forming operations on steel plates 
up to 9 inches thick and 39 feet in length. 





Here, on one of the largest double housing planers in 
the country, welding grooves are machined in one half 
of a cylinder for a large pressure vessel. 


Twin arc automatic sub- 
merged arc welder joins two 
longitudinal half shells for a 
6-inch thick pressure vessel. 


With four large and exceptionally well equipped plants — 

at Carteret, N.J., Mountaintop, Pa., Dansville, N.Y. and St. 

Catharines, Ontario — Foster Wheeler offers a unique fabri- 

cating service to industry. High-pressure vessels, heavy-wall 

pipe and unusual weldments to Code requirements and be- 

yond, as well as your lighter fabrications, can be produced 
by the most modern and ef- 
ficient methods, with sub- 
stantial savings in time and 
cost. 


For More Complete Information on Foster Wheeler fabricating fa- 
cilities, send for your copy of our new, 20-page Bulletin No. GS-56-4. 
Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


& FOSTER TW) WHEELER 


NEW YORK + LONDON «+ PARIS « ST. CATHARINES, ONT. 
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Row Stiength-end : 


@ @ 
Bemis Multiwalls 
the shipping sack with BALANCED STRENGTH 


STRONGER AT THE RIGHT PLACES 


New Bemis Strength-End Multiwalls, strength- 
ened top and bottom where most sewn bag 
breakage is experienced, will cut packing trou- 
bles and costs for you. 


TWO WAYS TO SAVE 


You'll save money one of these two ways with 
Bemis Strength-End Multiwalls: You may 
switch from a more expensive type of shipping 
container. Or, if you are already using multi- 
walls, you might use bags with fewer plies, be- 
cause of the greater end strength, where it is 
needed. Bemis Strength-End Multiwalls may, 
at lower cost, do your job as well or better. 


SUCCESSFULLY TESTED 


Bemis Strength-End Multiwalls have been suc- 
cessfully tested in all sections of the country 
and under all climatic conditions. They have 
proved themselves for packing cement, fertili- 
zer, chemicals, flour, salt. 


Here’s how it’s reinforced 


The reinforcement in Bemis Strength-End 
Multiwalls is a strip of sturdy kraft, several 
inches wide, running horizontally around the 
bag at the ends... anchored to the other walls 
so it works in conjunction with them... and 
adding greatly to the strength both at the sew- 
ing line and at the gusset corners. It’s just plain, 
common-sense, balanced strength construction. 














*TRADE- MARK 


Get the complete story about Bemis Strength-End Multiwalls from your Bemis Man. 


General Offices-—St. Louis 2, Mo. 
Sales Offices in Principal Cities 
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* Economical “2 in 1” Design 


* Peak Performance 


* Absolute Protection 
* Maximum Interchangeability 


CONSOLIDATED SAFETY RELIEF VALVES GIVE YOU ALL FOUR~AND MORE 


Consolidated Safety Relief Valves satisfy every 
requirement of the most advanced processing 
facilities, Valve action is consistently positive. 
You get peak performance even where discharge 
lines are long or there is low “superimposed” 
back pressure in the relieving system! 


The Standard type can be converted to Bellows 
type in the field. Center-to-face dimensions of 
inlet and outlet are such that you can interchange 











these valves with the safety relief valves of other 
manufacturers. Real flexibility of application that 
cuts inventory costs! Optically-ground flat seat- 
ing surface and fewer functional parts than com- 
parable valves contribute greatly to easier, more 
economical maintenance. 


Get top economy and absolute protection with 
Consolidated Safety Relief Valves. Full range of 
sizes and pressures available. Write for Catalog 
1900 for complete information. 


CERTIFIED AND APPROVED. Both Standard and Bellows Valves are approved under 
API-ASME and ASME Unfired Pressure Vessel Codes and are certified by the National 
Board of Boiler and Pressure Vessel Inspectors. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


LIDATED <::.:-- VALVES 


A product of MANNING, MAXWELL & MOORE, INC. TULSA, OKLAHOMA 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. 
AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. “SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, 
"BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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Don’t 
overlook 
what you 
can’t see 


You can't always see 
what makes a gear- - 
motor outstanding. 
It’s the attention 

paid to small design 
details that makes the 
difference. Here are 

a few of the details 
that make the new 
Reliance Gearmotor 


stand above the rest. 


bd 


FOOLPROOF METERMATIC 
motor bearing Tete 
tion and oil bath gear 
lubrication for long-life 


protection against wear 


INDUCTION HARDENING of 
the tough alloy steel 
gears gives a perfect 
combination of wear re- 


sistance and strength 


Find out the complete story for yourself 


SIMPLIFIED GEARING with’ | 


few moving parts re 


duces friction losses and 
lessens chances of break 
down 


THRUST BEARINGS handle 
heavy overhung loads ® 
safely by placing strain 
on the frame instead of 
the shafts 


contact your 


Reliance representative or write for Bulletin E-2408. 


RELIANCE 


10, OHIO 


CLEVELAND 


ELECTRIC AND 
ENGINEERING CO. 


k 


OFFICES IN PRINCIPAL CITIES 


Canadian Division: Welland, Ontario 
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Milk of lime rotameter, used in the control of the pH 
of the stock in a double-shaft mixer, The piping is U. S. 
Uscolite with Uscolite (Hills-McCanna) valves. 


The paper mill, located in Pennsylvania, selected U. S. 
Uscolite® plastic pipe because it's immune to the corrosive 
chemicals used in the bleaching process, and requires no up- 
keep. The piping previously used just couldn’t stand the gaff. 

Made by United States Rubber Company, Uscolite is an 
extremely tough but lightweight thermoplastic pipe. It 
imparts no odor, taste or discoloration. It is threaded and 
assembled with ordinary piping tools—without special prep- 
aration. Uscolite is in use in thousands of installations in 
every industry where constant control of chemicals, acids or 
corrosion is a problem. 


Us 


ets 





BLEACHING PAPER 
STOCK WITH THE HELP 
hod mone) i tel-jie], Bi id iele) 

U.S. USCOLITE PIPE 








Hf 


Uscolite pipe and fittings are made in the broadest and 
largest line of stock sizes on the market. Sizes run from 
Ya” to 6", 

For replacement or completely new piping, get in touch 
with any of our selected distributors or any of the 27 “U.S.” 
District Sales Offices or write us at Rockefeller Center, New 
York 20, N. Y. Immediate delivery of standard sizes and 
threaded fittings. The Hills-McCanna Uscolite valve is avail- 
able for your piping assembly. 
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% truthers 


Wells 


QUICK 
OPENING 
0s DOORS 


For Horizontal or Vertical Pressure Vessels 


Designed an Built to Your Specifications 


Struthers Wells’ patented engineering achievements pro- 
vide important advancements in Quick Opening Doors— 
for all sizes of vulcanizers, devulcanizers, impregnators, 
sterilizers, ovens, cylinders, etc. These fast, smooth-oper- 
ating doors feature simplicity of design, ease of handling, 
savings in floor space, and a lifetime of dependability. 
Illustrated are a few applications of Quick Opening Doors 
on large and small vessels. Consult Struthers Wells for 
doors best suited to your specific requirements. 


Write for Bulletin SW-553 








STRUTHERS WELLS 
CORPORATION 


TITUSVILLE, PA. 


Plants at Titusville and Warren, Pa. 


ftruthers 
W 2) | 


Offices in principal cities 
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Product purification 
has many magnetic answers 


\Al iy 
You want a clean pure product »> i free from dangerous 


\ Sd 
tramp iron od BE < ka, You need a magnetic separator gto remove this iron contamination. 


On. se %) 
LEE>>. 


But what kind of magnet? First you contact a Stearns Magnetic engineer 





: the kind of conveyor like belt > chute ee 


or re SD Based on these and many other factors, he might recommend a 


or suspended magnet UZ aes 


or if the product is liquid, a magnetic filter or a pipe trap magnet -{ -- P75) - 
ae 


Stearns Magnetic, Inc. builds all these plus other highly 
specialized magnetic separators, electro or permanent, either in 
standard models or custom-built to your exact needs, We will be 
happy to send you literature on any of the separators mentioned 
above — or answer specific questions on tramp iron removal or sae 
product purification. Complete laboratory facili- 
ties available for testing materials, Write, wire MAGNETIC EQUIPMENT FOR ALi INDUSTRY 


or call us or see your Stearns Representative. 
STEARNS MAGNETS 
STEARNS MAGNETIC, INC., 629 S. 28th St., Milwaukee 46, Wis. 
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below zero in the middle of the desert 


Clark Air Compressors furnish the power 


Mass production testing of aircraft components such as air 
turbine starters, refrigeration turbines and other units was 
what the AiResearch Division of the Garrett Corporation 
wanted. To meet this need, they built giant test facilities next 
to their factory in the middle of the Arizona desert at 
Phoenix featuring seventy-five test cells. 


To provide most of the air to operate test equipment 
AiResearch installed three Clark Model CRA-4 
Balanced/Opposed Motor-Driven-Compressors having a 
combined rating of 4750 horsepower. Up to 42 tons of air per 
hour can be delivered. Temperatures range from a frigid 
—65° to a blistering 1000°F while pressures of from vacuum 
to 1000 psi can be provided. 

For your air needs in the 150-4500 horsepower range, 

Clark has an ultra modern Balanced/Opposed Compressor to 
fit every application. Your nearest Clark representative will 
give you complete information or write for Bulletin 118, 


CLARK BROS. CO., OLEAN, N. Y. 
One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


GIANT ALTITUDE CHAMBER FOR HOT AND COLD TESTS 
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IM PLOSION 


in a Gaulin Homogenizer makes 


many 


products better — more economically 


A Gaulin Homogenizer does three very important things to a 
product — it shears, expands and explodes, agglomerates down to 
their ultimate particle size. 


The results of this particle acceleration go far beyond just making 
products uniformly finer, faster, more economically. In most cases, 
the physical characteristics of a product are modified. 


For example, here are some typical property changes. A Gaulin 
will stop separation. Accent taste, scent, and color. Improve texture, 
flow lubricity. Speed chemical reactions, and dispersion of ingredi- 
ents. And reduce the amount of expensive materials needed. 


How about your product? 
We'll be glad to show you just how a Gaulin can improve your 
product — and work with you toward solving any specific problems 
you may have. Write today for more information. 


MANTON-GAULIN MFG. CO., INC., 71 Garden Street, Everett 49, Mass. 


GAULIN PILOT PLANT HOMOGENIZER & 


Ideal for experimental purposes, 
operation or process requiring 
up to 25 gallons per hour capac- 
ity. Handles quencision as small 
as one pint. Available on low 
rental basis. 


Some Typical 
Products 
improved by 
Gaulin 
Homogenizers 


PHARMACEUTICAL 

Erwisions and dispersions. Gaulins make 
them stable, uniformly finer. Permit ac- 
curate reproduceability. 

LIQUID STARCH 

Improves transparency, clarity, and 
stops separation, at lower cost than 
other methods. 

GREASE 

improves lubricating value and stability. 
increases service life. 

PIGMENT DISPERSIONS 

Provides continuous high capacity pro- 
ducing dispersions of ultimate particle 
size, 

CCSMETIC EMULSION 

Gives smoother texture, longer shelf- 
life. Locks in perfume against evapora- 
tion. 

WAXES 

Makes accurate reproduceability pos- 
sible. Provides uniform, stable emulsions 
and convenient viscosity control. In- 
creases gloss. 


GAULIN TWO-STAGE COLLOID MILL 
Stator is jacketed for cooling or 
heating. Gap setting adjustable for 
001" to .045”, Only 45 seconds 
clean-up coqnyee in changing 
colors. head room. 12” 
17” hear area, 


man 1 iw 





HOMOGENIZERS 


WORLD'S LARGEST MANUFACTURER OF HOMOGENIZERS, 


TRIPLEX STAINLESS-STEEL HIGH PRESSURE PUMPS, 


AND COLLOID MILLS 
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because 


it’s made 


of 


Firestone | 


1 


> 


: 


...8o versatile, it can be varied 
to meet your needs! 


A totally new foam product with exceptional 
durability, economy and, most of all, 
versatility—became possible through the 
development of the vinyl plastisol resin. 
(Exon 654 in the Firestone line of vinyls.) 

Vinylfoam is produced by the Elastomer 
process, using Exon 654 as the base resin. 

Molded in cored or slab form, it can be 
modified at no extra cost to be as soft or as 
firm as you need, as light or as heavy, as 
thick or as thin, as resilient or as “dead.” 

It can be electronically heat-sealed with- 
out affecting any of its properties, 


Exon 654 makes Vinylfoam exceptionally 
resistant to abrasion, corrosion, flame, aging, 
moisture, tearing and chemical action, With 
maximum dimensional stability, it resists 
oxidation, hardening and drying out. 

It can be embossed, die cut, split or 
skived; molded directly onto textiles and 
most synthetics, and onto vinyl sheeting or 
film in continuous lengths. Mutual surface 
impregnation forms a homogeneous bond, 

Vinylfoam gives products in almost every 
field new comfort, safety, durability. Vinyl’s 
economy makes them cost less, sell easily, 


VERSATILE VINYL RESINS” 
engineered answers to industry's needs — 





Firestone Plastics Company = For complete information or technical service on the entire line of Exon resins, call or write today: 
supplies the plastisol resin for 


athens dn ccteahe CHEMICAL SALES DIVISION 


the finished foam itself & FIRESTONE PLASTICS CO., DEPT 628), POTTSTOWN, PA © A DIVISION OF THE FIRESTONE TIRE & RUBBER CO 
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‘MINIMUM LEAKAGE 
PUMPING CORROSIVE SOLUTIONS... 


with a Waukesha Pump... 
using a John Crane Seal 


Note, too, 


these other 
outstanding 
pump 
features to 


Positive 
Displacement 
and Siow Speed 


No product damage 
+++© Geration... 
no agitation. 


Sturdy 
Construction 


Designed for 
long life, 
a minimum 


of maintenance. 





speed plant 
production 
and lower 
operating 


Corrosion- 
Resistant 


No product 
contamination... 
no impairment 
of flavor, 


Sanitary 


Easy to clean, 
especially when 
changing product 
runs while using 
the same pump. 


costs 





@ Designed for a “tough” pumping job in the chemical in- 
dustry, where volatile, corrosive, or hot materials are being 
transferred, is the Waukesha positive displacement pump with 
the spring-loaded, John Crane Rotary Seal. Incorporating 
carbon, ceramic, and teflon, this seal is recommended for non- 
abrasive products having corrosive properties. 


Waukesha positive displacement, corrosion-resistant, stain- 
less steel pumps are renowned for their precision performance 
and dependable operation in many industries. These pumps 
require a minimum of time to dismantle, clean and assemble. 
They are easy to wash and sterilize ...a valuable asset where 
pumps are used to handle various products one after another. 
Write the Waukesha Foundry Company, Dept. 7P, Waukesha, 
Wisconsin, for complete details. 


fondly Company 
WAUKESHA— 


the forward look in pumps. 

Yesterday, Waukesha pioneered the 
Sanitary P. D. Pump. Today, Waukesha 
pioneers the improvements. 
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CORROSION INSURANCE 
BY THE GALLON 


You don't have to pay a lot of money for coatings that provide 
long-term protection in the most corrosive atmospheres — 
Barrett Cold Coatings. These high-grade coal-tar coatings are 
applied by brush or spray without heating or activation. Their 
properties include chemical resistance, heavy coating thickness 
per coat, and fast drying. And they are surprisingly economical. 


Here are some typical industrial uses of Barrett Cold Coatings: 
pipes, valves and connections; fences, grates and other open metal 
work; intsriors of potable water tanks; cranes, conveyors and 
handling equipment. The applications are endless. But the result 

is always the same—highly effective protection at low cost. 

Let Barrett help you introduce these economical coatings into your 
plant maintenance. Write for particulars—prices—titerature. 








PROTECTIVE COATINGS 


BARRETT DIVISION, Allied Chemical & 
Dye Corporation, 40 Rector Street, New A 
York 6, N. Y. in Canada: The Barrett Company, ( 


@ ltd., 5551 St. Hubert Street, Montreal, Que. 
OVER 100 YEARS OF EXPERIENCE 


e ns 
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THE FIRST COMPLETE 
4 — FUME WASHER PROVIDES 


The Cyclonaire is compact and inexpensive . . . yet 

so efficient it handles big fume removal jobs formerly 
requiring larger, custom built units. This increased 
capacity-to-size ratio is due in large degree to Intalox 
Saddle packing — the “heart” of the Cyclonaire. Intalox 
Saddles provide more useful wetted surface area, greater 
randomness of packing and a higher percentage of 

free space through the bed than any other tower packing. 
Thus fumes are more efficiently scrubbed at high 

C.F.M. rates, removing up to 99.9% of many gases in 
concentrations of 1% or less. The Cyclonaire safely 
handles corrosive gases in low concentrations. 








You can order a Cyclonaire in any one of four standard 
“package” models, in capacities ranging from 750 

to 6,000 c.f.m. However, many variations are possible to 
meet virtually every requirement. For instance: 











When 100% fume removal is required, scrubbing 
action can be increased in any model either by adding 
additional packed sections or using two Cyclonaire 
units in series. If additional c.f.m. capacity is needed, 
two or more standard units can be used in parallel. 
Where elimination of dust or spray is the only problem, 
whole packed sections may be omitted or the amount 
of packing reduced. Where fumes are not soluble 

| in water, absorbent chemical solutions can be employed 
by using recycling equipment. These are but a few 
of many variations possible. 








The Cyclonaire is constructed of steel in easy-to-assemble 
flanged sections. Installation takes only a few hours, 

and it can be disassembled and relocated in a comparably 
short time. All inner surfaces are protected by a 3/32” 
thick corrosion-resistant Tygon lining. (The same 

basic lining that protects pickling and plating tanks. ) 
Exterior surfaces are coated with Tygon ATD Hot Spray, 


tw ; 
f = a. 251-€ 
Write today for Bulletin FW-5 


whieh presents detailed and 
_ elcrekereh U. S. STONEWARE 


AKRON 9, OHIO 
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J Stauffer Chemical now has 


its new, improved titanium 
tetrachloride process in 
semi-commercial produc- 
tion at Niagara Falls,N.Y. 
Plans for full scale opera- 
tion are being studied. 


vs Look for word soon on Hum- 


” 


ble Oil’s plans for its big 
(30-40 million tons), off- 
shore sulfur deposit. Best 
bet is that the company 
will announce that it is 
going to start mining op- 
erations. 


wo new processes skip the 
sponge step in making ti- 
tanium metal. The Bureau 
of Mines (Albany, Ore.) 
uses low-pressure sodium 
reduction in a_ water- 
cooled steel bomb. Illinois 
Zinc’s new subsidiary Con- 
tinental Titanium Co. has 
its new process in final de- 
velopment stages. Details 
are secret, but the process 
is called “revolutionary.” 


-‘Chementator 


H. T. SHARP 


First polypropylene plant set for °57 


World’s first commercial polypropylene 
plant will begin operations at the Montecatini 
Group’s Ferrara, Italy, works in the early 
months of 1957. Initial production will be sev- 
eral tons of polymer per day. Most of this 
will go into molded products, although film 
will be made too. Production of polypropylene 
fibers is also in the offing. 

The new plastic (Chementator, March 
1956, p. 103) features a crystalline structure 
that gives it a high melting point (320 F.), 
high tensile strength (the fiber is stronger 
than nylon) greater resistance to solvents and 
none of the waxy feel of polyethylene. Made 
from relatively cheap proplyene, the material 
will compete with both polyethylene and poly- 
styrene for markets. In fact, Montecatini 
plans to price its product at 43-45¢/lb., about 
the same as polyethylene currently sells for in 
Italy. 

Developed by Guilio Natta at Milan Poly- 
technic Institute (working under a grant from 
Montecatini) and based in part on Kar! Zieg- 
ler’s work (see below), the new polymer is an 
isotactic. Each of its monomer units has the 
same steric configuration of the asymmetric 
carbon atoms. 

Natta’s still-secret heterogeneous, anionic 
catalysts—believed to be a series of metal 
alkyl-metal halide complexes direct the 
growth of the polymer into a spiral pattern of 
alternating CH, and CHR groups. 

In New York, enroute to the Gordon Re- 
search Conferences in New Hampshire, Natta 
noted that the physical properties of these 
catalysts, not their chemical nature, control 
the stereo-isomeric nature of the polymers. 

This oriented polymerization has also been 
tried on other alphaolefins and diolefins (up to 
and including C,o) as well as styrene. Right 
now, these are far from commercialization, but 
isotactical polystyrene and polybutadiene have 
impressive market potential. Lab batches of 
polystyrene melt at 445 F., much higher than 
ordinary polystyrene. 

Over 30 U.S. chemical makers are re- 
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ported to have contacted Montecatini to ar- 
range for licensing. While no licenses have 
been granted to date, the current two-months 
stay of Montecatini’s managing director, 
Piero Giustiniani, in this country leads observ- 
ers to think an announcement may be near. 

Many U.S. firms are known to be working 
on polypropylene on their own. Phillips Oil, for 
example, has made the polymer through its low 
pressure polyolefin process (Chementator, June 
1955, p. 103). But this material is believed to 
lack the isotactic structure of Natta’s. 

Standard Oil of Indiana claims to have 
produced isotactic polymers of propylene in its 
Whiting (Ill) labs. Propylene is also men- 
tioned as a possible starting material for 
Standard’s low pressure polymerization proc- 
ess (Chementator, March 1956, p. 103) in the 
process patent (U.S, 2,692,257). But the char- 
acteristics of Standard’s material appear to 
differ somewhat from Natta’s. Melting point 
and tensile strength are said to be lower. 

Texas Eastman has just received a license 

to commercialize Standard’s process. 


Ziegler develops new process for TEL 


Meat packers who boast that they use 
everything from the pig except the squeal, 
should take a look at the way Germany’s 
Karl Ziegler is letting none of the work on 
his new low-pressure polymerization process 
(Chementator, Jan. 1956, p. 104) go to waste. 

The process was originally developed to 
make polyethyiene, but the techniques have 
since been used to make other polyolefins, 
notably polypropylene (Chementator, Mar. 
1956, p. 103). Now the catalyst in the process, 
triethylaluminum, is being used as the raw 
material in a Ziegler-developed electrolytic 
cell for tetraethy!] lead. 

Ziegler reacts aluminum directly with 
ethylene and hydrogen to make the triethyl- 
aluminum.* Incorporated into a complex 
sodium fluoride salt, this forms the elec- 
trolyte in the new TEL cells. These cells have 
lead anodes and electrolysis produces TEL 
on the anode surface. Heavier than the elec- 
trolyte, the TEL collects at the bottom of the 
cell, A byproduct is 99.99%-pure aluminum. 

Although at least four U. S. chemical com- 
panies are reported to have studied the new 
process, there seems to be little chance of any 
using it commercially until a substantial 


*An earlier process (U. 8. 2,744,127) reacted an alu- 
minum-magnesium alloy with ethy! chloride. Ziegler-licensee 
Hercules Powder is studying the new process in the lab. 
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amount of development work has been done. 
Both DuPont and Ethyl, current TEL pro- 
ducers, are among those who’ve examined 
Ziegler’s work, but both are sticking to the 
conventional sodium process in their new TEL 
plants, DuPont at Antioch, Calif., and Ethyl’s 
Canadian subsidiary at Sarnia, Ont. (Ethyl 
has also optioned plant sites for possible TEL 
production, via the sodium process, at both 
Antioch, Calif., and Joliet, Ill.) 

Stepan Chemical, Chicago, also looked at 
the process, but backed away from it because 
of the amount of development needed. 
Stepan then turned to a sodium process owned 
by Germany’s Friedrich Uhde Corp., but now 
it has decided not to enter TEL production 
at all. 

Any new TEL maker would appear to need 
a process which would give him a big cost 
advantage over the conventional process. The 
high development price of the Ziegler method 
will be a handicap, but the process is one 
you'll likely be hearing more about. 


Nuclear wastes may turn profit makers 


Despite Atomic Energy Commission prod- 
ding, chemical firms have been dragging their 
feet in providing the spent reactor fuel re- 
processing facilities that AEC says will be 
needed for future atomic power plants. 

AEC would like to see a reprocessing plant 
set up and ready to run by the time the first 
of these power plants begins producing its 
spent fuel byproduct. And it expects to ask 
for proposals from private firms in a little 
over a year. To help interested companies 
prepare their proposals, AEC has invited 
them to several meetings and given them a 
peek at classified technical and economic data. 

Main reason for flagging interest on the 
part of chemical companies is the high cost, 
low-profit outlook for these operations in the 
immediate future. It’ll be at least 1967 before 
there’ll be enough private nuclear reactors to 
keep a reprocessing plant running at the high 
load factor necessary for profitable operation. 

Some observers cite another deterent. They 
point to current research in the use of fission 
products and predict that in the future these 
will move from the waste into the wanted 
category. Just as one-time petroleum re- 
fining and wood pulping wastes have been 
turned into profitable products, fission wastes 


(Continued on page 112) 
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Esso Unit Completed 


Perm —4 me t- h's-- we 1 hn 


To meet urgent production needs, 
a quick, quality job was desired 
on construction of a new process 
unit at an Esso 


Standard Oil 
Company refinery. 

BMC Engineering accepted the 
challenge and with a Key 
Man* in charge, put the unit on 
stream — at full capacity — 
twenty-one precious days ahead 


Speed was the need — with 
efficiency, of course. This was the 
“Precious Plus” in BMC’s per- 
formance which never can be 
shown on blueprints — for it is 
the product of many intangibles. 
Other leading companies, too, find 
BMC’s plus in performance of pre- 
cious advantage. How else explain 
the unusual growth 
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Look What’s Happened 
to Classification... 


Wet classification —important unit operation throughout the process industries — 

_ demands special equipment and a wide range of designs. Typical of this trend to 
specialization is the new, ultra-modern phosphate rock washing plant of Armour 
Fertilizer Works near Bartow, Florida. No less than nineteen individual Dorr 


_ “Classifiers” of five radically different designs are being used for size separation. 
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Dorr-Oliver is the only manufacturer of a complete line of wet classi- 


fication equipment. When you call on Dorr-Oliver you can be sure 


you'll get an unbiased recommendation . . . the right equipment to 


solve your particular classification problem. 
DorrClone and Vactrol T.M. Reg. U.S. Pat. Off. 
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will perhaps be too important to be reproces- 
sed and disposed of. 

They look to the day when some reactor 
facilities will be designed principally to pro- 
duce fission products for the many applications 
now being uncovered (Chementator, Feb. 1956, 
p. 105 and Mar. 1956, p. 103)—and the need 
for reprocessing facilities will be far less acute. 


Shell’s new reactor has a cousin 


Operating details of Shell Oil’s new riser 
reactor (p. 120) had hardly been revealed 
before chemical engineers in the oil industry 
started comparing it with what’s known 
about the “transfer line reactor” that Humble 
Oil has been using since 1952. 

Essentially, Shell’s unit is a vertical pipe 
(diameter not revealed) in which fluidized 
silica-alumina catalyst and vaporized crude 
oil flow concurrently upward at 900-1,000 F. 
Humble’s is believed to use a horizontal pipe 
about three feet in diameter in which catalyst 
and oil flow at undisclosed temperatures. 

Major difference, aside from positioning, 
appears to be in the way the units are used. 
Shell’s is the initial cracking stage of a multi- 
stage, integrated operation. Uncracked 
components are removed from first-stage prod- 
ucts for cracking later at more severe operat- 
ing conditions. Humble, apparently, does its 
cracking in only one stage. 

In addition, Humble’s reactor was built to 
solve a particular problem in a specific situa- 
tion. Shell, on the other hand, claims that 
its technique has been worked out to meet all 
types of cracking situations. And Shell says 
that it now has the know-how needed to 
design the most economical, multi-stage, in- 
tegrated unit to solve any cracking problem. 


Add a pinch of salt, boost ClO, yield 


Olin-Mathieson’s just-announced improve- 
ment to the Mathieson process for chlorine 
dioxide may produce savings of $8,000 a year 
per ton-day for pulping mill operators. 

Currently, mill operators generate their 
chlorine dioxide for pulp bleaching (See 
earlier story on growth of ClO, bleaching on 
p. 134) by reducing sodium chlorate with 
sulfur dioxide or methanol in an acid medium. 
Depending on the process used, yields vary 
from about 85 to 90%. Chemical costs run 
about 17.3¢/lb. of chlorine dioxide. 

O-M claims that by simply adding sodium 


chloride (0.06-6.08 lb. /lb. of sodium chlorate) 
to the reaction mixture, yields jump to about 
97% of theoretical, free chlorine content of 
the generated gas drops from 2 to 5% to less 
than 1.5%, the amount of chlorate lost in 
waste reaction liquor is reduced and chemical 
costs drop to 16.2¢/lb. of ClO». 

Chloride injection represses a side reaction 
of the chlorate by substituting the added 
sodium chloride for that now formed in small 
quantities during reduction of the chlorate. 
This permits the chlorate to go almost 
entirely to chlorine dioxide. 

The process was proved successful in a 
full-scale plant trial at the Covington, Va., 
mill of West Virginia Pulp & Paper. Olin 
Mathieson plans to make its patents available 
to all mills for royalty-free use. 


Pennsalt improves sodium chlorate cells 


Also concerned with chlorine dioxide 
bleaching (see above), Pennsylvania Salt 
Mfg. Co. has announced an improved elec- 
trolytic cell for making sodium chlorate, the 
essential raw material for ClO. generation. 

First installation of the new cells will be 
at the company’s Portland, Ore., plant where 
a complete bank will be put into commercial 
operation by early next year. 

Details of the improvement are being kept 
under wraps until the full scale trial proves 
successful and its new patents issue. 


Army makes decontaminant new way 


Chemical engineers at the Army Chemical 
Center, Edgewood, Md., are now supervising 
designs for a unit plant to use a new process 
for making the gas decontaminant, super- 
tropical bleach, or simply STB, an important 
safeguard in event of gas warfare. 

Supertropical bleach is so-called because it 
is so stabilized it remains effective even under 
the most diverse climatic conditions. Chemic- 
ally, it’s an intimate blend of chlorinated 
lime of a specific available chlorine range and 
finely ground quicklime. The latter stabilizes 
the product through its ability to react with 
any free or formed water. 

In its new process, the Army reacts 
counter-current streams of hydrated lime and 
chlorine gas at 120 to 170 F. in three hori- 
zontal troughs, in series. Stacked one above 


(Continued on page 114) 
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if You Buy Acids or Other Chemicais 


aw inTank Car Loads::: 


You Need this Valuable Information 
On Tank Car Unloading 


Here’s valuable, time-saving infor- 
mation on unloading various types 
of tank cars ... available free from 
General Chemical’s technical library. 
If you buy any of the chemicals 
listed in tank car quantities, these 
information-packed bulletins are a 
“must” for you. 


HERE’S WHAT’S AVAILABLE 


“Unloading Steel Tank Cars’’ 
Chemicals covered: Electrolyte, Hydrofluoric 
Acid (Aqueous), Mixed Acid or Nitrating 
Acid, Oleum, Spent Acid, Sulfuric Acid, and 
Fluosulfonic Acid 


“Unloading Rubber-Lined Tank Cars’’ 
Chemicals covered: Liquid Alum, Aluminum 
Chloride, Muriatic Acid, and Phosphoric Acid 


“Unloading ‘Non-Regulatory’ Liquid 
Chemicals from Tank Cars” 
Chemicals covered: Aqueous Ammonia, Lime 
Sulfur Solution, Sodium Silicate Solution, and 
Sodium Sulfide, Liquid 


“Unloading Nitric Acid from Tank Cars’ 


“Unloading Anhydrous Hydrofiuoric 


Acid from Tank Cars’ GENERAL CHEMICAL DIVISION, ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 
“Unloading Sulfan* (Stabilized Sulfuric 


Anhydride) from Tank Cars” Please send your free tank car unloading bulletins checked below. 


Unloading Steel Tank Cars 

Unloading Rubber-Lined Tank Cars 

Unloading “Non-Regulatory” Liquid Chemicals from 
Tank Cars 

i: Unloading Nitric Acid from Tank Cars 

a Unloading Anhydrous Hydrofluoric Acid from Tank Cars 


I 
I 
I 
| 
j 
HERE’S HOW YOU CAN GET THESE - 
I 
i 
i 

Just fill in and mail the coupon at right, [ Unloading “Sulfan” (Stabilized Sulfuric Anhydride) 

I 
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I 
i 
f 
i 
I 
I 
i 
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TANK CAR UNLOADING BULLETINS 





checking the information you're inter- from Tank Cars 
ested in receiving. Bulle- 
tins desired will be sent 
promptly and without any 
obligation. 





Name 
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Address 





“Reg. U.S. Pat. Of. 














City Zone State —- 
CE-1 


Basic Chemicals for American Industry cee ee ee ee ee a oe a oe a 
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the other and connected by chutes, each unit 
is 30 in. in diameter and 20 ft. long, and 
operates under slight vacuum. A ribbon mixer 
in each trough assures a dynamic and posi- 
tive contact between the solid and gas phases. 

The Chemical Corps calls the process 
predictable, easy to control and highly effi- 
cient in its use of chlorine. Total retention 
time is only 80-90 min.--compared to 6-8 hr. 
in the prior process. 

The older process reacted the materials in 
slowly rotating, steel cylinders, 3 ft. in 
diameter and 90 ft. long, in which the solids 
were moved slowly by means of flites and in 
which gas-solid contact was quite uneven. 


Shell plans to make DAP on West Coast 


Shell Chemical Corp., long-time producer of 
ammonia and ammonium sulfate, is now head- 
ing for full-scale production of diammonium 
phosphate. Behind the move are a growing 
demand for phosphate fertilizers in western 
states and expectations of a glut in ammonia 
supplies by 1957. 

Shell’s decision to produce some 5,000 tons 
of DAP this year is part of a product diver- 
sification program that already includes a 
150-tons/day urea plant now nearing com- 
pletion at Ventura, Calif. It fits in with three 
current trends in fertilizer use—high analysis 
products, pelletization, custom-formulation. 

Production of DAP will be closely tied to 
present ammonium sulfate production at 
Pittsburg, Calif. Both products, in fact, will 
be made in the same facilities. And since 
mixing DAP and ammonium sulfate gives a 
wide range of nitrogen-phosphorous ratios, 
formulators will be urged to base their blends 
on Shell’s new one-two punch. 

A 400-ton marketing run last fall convinced 
Shell that DAP’s sales potential is finally 
ready to be tapped. Two years ago Best 
Fertilizers, “Oakland, Calif., made several 
hundred tons of the material, but depressed 
price levels soon cooled Best’s interest. 
Colorado Fuel & lron, which markets most of 
its DAP in the Midwest, ran into the same 
trouble in trying to establish its product in 
the west. But the market tone has changed 
and it is now reported to be quoting three- 
month delivery times. 

At Pittsburg, Shell reacts ammonia with 
either sulfuric or electric furnace phosphoric 
acid in a crystallizer-evaporator held under 
a slight vacuum. Reaction heat drives off the 
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water and the resulting crystals are centrif- 
uged, dried and packaged. 

When making DAP, the crystallizer-evapo- 
rator and the dryers have to be held at lower 
temperatures since DAP decomposes to 
mono-ammonium phosphate at 360-390 F. 
(compared to ammonium sulfate’s decomposi- 
tion at about 960 F.). And phosphoric acid’s 
higher corrosion rate is a problem. 

Importantly, Shell feels that its process 
could be modified to use wet process phos- 
phoric acid. Iron and aluminum impurities 
in this grade form hydroxide gels which 
cause gumming troubles. Shell thinks it can 
get around these troubles, but with three 
handy sources of the higher purity acid and 
higher freight charges on wet process acid, 
it has little incentive. 


Workers’ pay up about 6% 


Workers in most chemical and petroleum 
plants this year are earning about 6% more 
than last year. 

The 6% pattern was pretty firmly estab- 
lished early in the year in a slew of oil in- 
dustry contracts. And chemical firms, par- 
ticularly those in oil centers, have also stuck 
fairly close to the 6% pattern. An example 
is the recent settlement involving some 19,- 
000 paper mill workers in the far west. 

Away from oil industry concentrations the 
pattern is not so rigid. In the south, for in- 
stance, a comparable group of paper mill em- 
ployees accepted a 5% boost. 

In Canada, where the Oil, Chemical and 
Atomic Workers Union recently adopted a 
policy of trying to close the gap between rates 
paid oil workers and those paid chemical 
workers, chemical wage settlements have 
hovered around a 614% increase. 

Meanwhile, labor appears to be having a 
rough time trying to make good on boosts 
to enlarge its holdings in the chemical in- 
dustry (Chem. Eng., April 1955, p. 167). Chief 
difficulties appear to be jurisdictional troubles 
(which union gets exclusive rights to organ- 
ize which companies or plants), the nature 
of the industry (in terms of the number of 
production workers employed, most chemical 
plants are small and pretty well scattered) 
and worker contentment (compared to indus- 
try in general, oil and chemical workers are 
well paid and enjoy many benefits). 


For more of WHAT’S HAPPENING......117 
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chlorine : Sulphuric 
caustic ammonia acid soda ash 


soda 


you can be on our “pipe line” 


Want to smooth out your chemical supply problems? Tap into 
the Olin Mathieson “‘pipe lines.”’ You'll see what our multi-plant 


production facilities can mean to you. 


The effect of a number of producing points is to balance out 

local shortages and surpluses. In one instance, a serious 

chlorine shortage on the Gulf of Mexico was relieved by an 

excess in Canada. Each of the five plants between shipped into the 
next plant supply area to the South, setting up a chain 

reaction which released the needed tonnage on the Gulf. 


Our combination of multi-plant facilities and an imaginative 
approach to the logistics of the chemical industry can prove invaluable 
to you. Discuss it now with an Olin Mathieson representative 

or write the Chemicals Executive Office in Baltimore. 


~™E MATHIESON CHEMICALS 
OLIN MATHIESON CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, M0 


4128 


INORGANIC CHEMICALS: Ammonia - Bicarbonate of Soda - Carbon Dioxide + Caustic Potash - Caustic Soda - Chlorine - Hydrazine and Derivatives - Hypochlorite 
Products - Muriatic Acid - Nitrate of Soda - Nitric Acid +» Soda Ash - Sodium Chiorite Products + Sulphate of Alumina - Sulphur (Processed) - Sulphuric Acid 
ORGANIC CHEMICALS: Ethylene Oxide - Ethylene Glycols - Polyethylene Glycols - Glycol Ether Solyents - Ethylene Dichloride - Dichloroethylether - Formaldehyde 
Methanol + Sodium Methylate - Hexamine + Ethylene Diamine - Polyamines - Ethanolamines + Trichlorobenzene + Polychiorobenzene ~ Trichlorophenol 
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With continuous analyzer, 


Pratt & Whitney Aircraft gets 


XHAUST GAS ANALYSIS IN 








30 SECONDS 


Tests jet afterburner components 


In test set-ups on jet afterburner components, Pratt & 
Whitney Aircraft uses a P-E TRI-NON® continuous in- 
frared analyzer to run a differential analysis on exhaust 
gases before and after fuel injection in the afterburner. 
This is accomplished by means of a reference probe in the 
gas stream before fuel injection, and a movable probe 
in the stream after injection. The probes move in a set 
pattern, and differential readings are made at many 
points in the gas stream. Results indicate the distribution 
of fuel as it is injected into the afterburner, and tell the 
test engineer: 

(1) whether efficient burning is being accomplished. 

(2) whether heat distribution is uniform, so that local 

overheating of metal is avoided. 

The Tri-Non time constant of less than a second permits 
an overall system response of 30 seconds per reading with 
an accuracy of +1%. 


Perkin-Elmer 


CORPORATION 
Norwalk, Connecticut 


This type of application for the TRI-NON Analyzer has 
possibilities in industries other than aircraft. Automobile 
designers working with cascaded systems, oil companies 
doing fuel and combustion research, and chemical engi 
neering groups have shown considerable interest. 

When you specify continuous analyzers for your 
process streams, only P-E has a complete line of instru- 
ments to choose from. Or let us develop a complete 
analytical control system for you. Nowhere else can you 
get the combination of chemical engineering and instru- 
ment knowhow that you'll find at P-E. 


P-E TRI-NON Analyzers are 
available in a wide range of 
models and prices to meet all types of 
continuous analytical They 
are rugged and dependable, expressly 
designed for use in the varied environ- 


problems. 


ments of a processing plant or refinery. 
For quick and easy maintenance, instru- 
ment components can be tested right on 
stream — without disconnecting. 
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What’s Happening’ 





1956 FEATURE NEWS 


New Ammonia Plant Is Shrunk to Fit 


Westvaco had hydrogen to burn, but little space 
to spare at its South Charleston plant. Engineers 
designed new unit to use last foot of each. 


Two-Stage Cracking Gives High Yields 


Addition of first-stage “riser reactor” to Shell’s 
fluid-bed unit minimizes under- and overcracking. 


Vinyl Foam Process Finds Many Takers 


Six licensees of Elastomer Chemical Corp.’s new 
mechanical foaming process are already in produc- 
tion. More than 25 additional ones may be joining 
them soon. 


Purify While They Cool 


Sun Oil gets double duty from its cooling towers 
by using them as biological filters to control water 
pollution at its Toledo refinery. 


New Plant Uses Na Reduction for Ti 


Electromet gets TiCl, from Columbia-Southern, 
sodium from National Distillers; reciprocates with 
raw materials. 


Pulpers Switch to Dioxide.............0+0++ 134 


Development of practical processes for generation 
of chlorine dioxide at point of use has triggered 
a rush to cash in on its desirable bleaching prop- 
erties. 


Coming: Medium-Temperature Carbonization. . . 


New process emphasizes production of char, 
rather than chemicals, from low-grade Western 
coals, Output from new plant will help make non- 
ferrous metals, 


Convention Calendar 








No Elbow Room Here 


Inelastic space limitations at 
Westvaco’s 8. Charleston site 
can be seen in the view at the 
left. Northern boundary is 
the Kanawha River. West and 
south is a city street. To the 
east is a carbon bisulfide pro- 
duction unit and other manu- 
facturing facilities. Small 
triangular area was the only 
spot available for the am- 
monia plant. 


Single, large units of equip- 
ment, such as this 2,500-hp., 
six-stage synthesis gas com- 
pressor, take up less room 
than smaller multiple units. 
Plant uses only half the con- 
ventional number of instru- 
ments. Such economies saved 
money as well as space, with 
no sacrifice in ease of main- 
tenance or operation. Two 
operators per shift run the 
process. 


Air-separation unit (control 
panel and turbo-expander are 
visible in photo) provides ni- 
trogen for ammonia synthe- 
sis; hydrogen comes from 
electrolytic chlorine-caustic 
cells. The two gases are 
mixed in the proper ratio and 
pass through a single gas- 
holder, which smooths out 
variations in hydrogen sup- 
ply due to chlorine cell shut- 
downs. 





New Ammonia Plant Is Shrunk to Fit 


Westvaco had hydrogen to burn, but little space to spare at its South 
Charleston plant. Engineers designed new unit to use last foot of each. 


It took some skillful engineer- 
ing to shoehorn Westvaco Chlor- 
Alkali Div.’s new ammonia plant 
safely into its tight corner at 
S. Charleston, W. Va., especially 
with a residential community 
within spitting distance of this 
—at least popularly regarded— 
touchy chemical process. 

Aimed at exploiting byproduct 
hydrogen from Westvaco’s adja- 
cent 400-ton/day chlorine-caustic 
operation, the 60-ton/day pack- 
age was squeezed into a ground 
area 10-20% smaller than that 
considered normal by contractor 
Lummus, Air Products wedged 
an air-separation plant onto the 
site to supply the nitrogen frac- 
tion of the synthesis gas. 

Westvaco’s well considered de- 

sign paid off with an extra bonus 
—plant cost was sliced by 20%. 
At $1,900,000, Chief Engineer 
Howard Sommers figures the 
company saved $450,000 over the 
cost of a conventional plant. 
» Every Inch Counts—To pull 
off this neat engineering feat 
Sommers’ team reached for every 
known good design practice— 
and then invented some more. 
Knowing the maximum hydrogen 
feed from the chlorine plant, 
they designed—down to the last 
cubic foot—for the exact am- 
monia equivalent. 

As Sommers puts it, “Often 
engineers calculate one size, then 
install a size larger to make sure 
that it will handle all possibili- 
ties. When we specified a size, 
the minimum possible, we stuck 
with it, confident of our careful 
engineering. We didn’t have 
room for extra steel,” 

Every piece of equipment was 
evaluated to see if it could be 
eliminated or tied in with an- 
other. One space-saver: West- 
vaco’s use of a single 40,000-cu. 
ft. gasholder to store mixed syn- 
thesis gas. 

By metering the hydrogen and 
nitrogen streams directly from 
their sources in the 3:1 ratio, 
Westvaco dispensed with the 
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usual hydrogen gasholder. And 
only the sporadic hydrogen feed, 
due to intermittent chlorine cell 
shutdowns, prevented Westvaco 
from throwing away the mixed 
gasholder as well. 

> Just Enough Instruments—A 
look around convinced Westvaco 
that most ammonia plants over- 
load themselves with instru- 
ments, Sommers’ team combined 
the function of many, fully uti- 
lized all, eliminated some entirely 
and wound up by halving the 
number of instruments required 
at S. Charleston, Example: Hy- 
drogen flowmeter also measures 
air concentration in hydrogen 
stream, signals when air over- 
shoots safe level. 

And Westvaco’s favored de- 
sign philosophy (see Chem. Eng., 
May 1956, ». 114)—that the ad- 
vantages gained from single, 
large units outweigh the opera- 
tional security of smaller, mul- 
tiple units—was applied effec- 
tively in the drive on waste space. 
For, in addition, single, large 
units take up less room. 

Selected: One 2,500-hp., six- 
stage synthesis gas compressor, 
one 400-hp. circulator, one 400- 
hp. air compressor in the liquid 
air plant. 
> Good Design Means Safety— 
Compact of necessity, the plant 
is also easily maintained and op- 
erated. Two operators per shift 
run the entire process. 

Key to its high degree of 
safety stems from its ease of 
maintenance, Sommers explains, 
“Well designed, diligently in- 
spected and maintained, an am- 
monia plant is actually no more 
hazardous than many other 
chemical processes, At our in- 
stallation we can get to every 
piece of equipment to check for 
leaks, corrosion and failures, 
thus prevent dangerous condi- 
tions from developing. And we 
have incorporated the most ad- 
vanced safety devices.” 

As an added consideration to 
its neighbors Westvaco laid out 


the plant so that the community 
sees only a handsome glass-and- 
brick building. Most all the 
“gingerbread” has been hidden 
behind it. 

>How It Works—-Plant oper- 
ates basically on the Haber proc- 
ess. Synthesis gas, compressed 
to 5,000 psi., passes thro'gh four 
filters which remove compressor 
lube oil from the gas stream. 
Water-cooled exchangers drop 
the temperature of the gas to 
around 75 F. 

Iron catalyst reactor converts 
15 to 16% of the synthesis gas 
to ammonia, Housed in top- 
strength multilayer shell, it op- 
erates at 900 F. 

Ammonia is condensed from 
the converter product, Uncon- 
verted mixed gas circulates back 
to the feed, while the ammonia 
is piped to a 500-ton spherical 
storage tank. 
©» Why Liquid Air — Westvaco 
rejected burning air with hydro- 
gen as a cheap nitrogen source 
because that process loses 16% 
of the valuable hydrogen to 
water. This would represent too 
great a bite out of the plant’s 
limited hydrogen supply. Equiva- 
lent ammonia produced and sold 
from the “not-lost” hydrogen 
pays off the nitrogen plant, Som- 
mers reports, 

Though anhydrous ammonia is 
the main .product—for all but 
refrigeration uses — Westvaco 
markets a small quantity of aqua 
ammonia, Shipped by tank car, 
50% of the anhydrous product 
goes to nearby Carbide and Car- 
bon Chemicals Co. 

Westvaco may have come up 
with the prototype of small, com- 
pact ammonia plants which could 
be strategically located through- 
out the country at sources of hy- 
drogen, natural gas or fuel oil. 
With ammonia costly to trans- 
port, many such units, serving 
limited local areas, would elimi- 
nate the present practice of ship- 
ping ammonia from large plants 
to more distant markets, 





WHAT'S HAPPENING .. . 


Second- 
stage 
cracking 


Two-Stage Cracking Gives High Yields 


Addition of first-stage “riser reactor” to Shell’s 
fluid-bed unit minimizes under- and overcracking. 


Although the two-stage fluid 
catalytic cracker pictured above 
has been in operation at Shell 
Oil’s Anacortes, Wash., refinery 
since January, the company 
waited until May’s American 
Petroleum Institute meeting to 
tell how it works, 

A new __ short-contact-time, 
high-temperature “riser reactor” 
is its novel feature. Used in the 
initial cracking stage, this is 
said to permit a high degree 
of operating flexibility, mini- 
mize overcracking/undercrack- 
ing losses and also to give high 
yields of premium-quantity gas- 
oline, 


> How It Works—At Anacortes, 


Shell charges 23,000 bpd. of Al- 
berta crude to the unit, along 
with regenerated silica-alumina 
catalyst. In the first-stage re- 
actor, which is essentially a ver- 
tical pipe, fluidized catalyst and 
vaporized feed flow concurrently 
upward at 900-1,000 F. Despite 
these high temperatures, in the 
short total contact time—only a 
few seconds—there is relatively 
little coke deposited on the cata- 
lyst and the gasoline made isn’t 
destroyed by secondary cracking 
reactions, 

Reactor products and catalyst 
are separated in high-capacity 
cyclones, Catalyst goes to a 
second-stage, dense-bed reactor, 


while the products go to a frac- 
tionator. Gas oil from this frac- 
tionator feeds the second-stage, 
fluid-bed reactor. 

Spent catalyst from the fluid 
bed is stripped, regenerated and 
recycled to the riser reactor. 
> Results — Total conversion 
runs over 75% with the crude 
used at Anacortes. 

Gasoline made by this method 
has a higher olefin and lower 
aromatic content than that from 
a conventional single-stage proc- 
ess. It also has a somewhat 
higher sulfur content. While this 
is no problem with most crudes 
in the United States, high-sulfur 
crudes will need special tech- 
niques. 
> Flexibility — Ability to vary 
conditions in the two cracking 
stages permits wide operating 
flexibility. Production of either 
gasoline or intermediates can be 
maximized, 

Shell points out that gasoline 
yield can be boosted by recycling 
at one of the cracking stages. 
And the yield of light gas oil 
could be raised by charging only 
heavy gas oil to the second stage. 

The process can be adapted to 
existing fluid units, in some 
cases, simply by adding the riser 
reactor and auxiliaries. 


Three New Plants 
For Sulfuric Span Nation 


Coast-to-coast slate of new sul- 
furic plants has been announced: 
In Elizabeth, N. J., General 
Chemical Div. will build a sul- 
furic acid unit whose supplies 
and market will be furnished by 
Esso’s Bayway refinery. In Chi- 
cago, the same firm will complete 
a stabilized sulfuric anhydride 
plant by the end of the year, And 
in Dominguez, Calif., Stauffer 
Chemical Co. has started con- 
struction on a $2-million sulfuric 
acid unit. 

Stauffer also plans to expand 
and modernize its Niagara Falls, 
N. Y., plant to the tune of $1 
million, About $400,000 will go 
toward a new 73% caustic soda 
unit; $150,000 will be spent to 
increase output of chlorinated 
solvents. The rest will be spent 
on existing plants for chlorine, 
caustic soda, titanium tetra- 
chloride, silicon tetrachloride and 
zirconium tetrachloride. 
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Automatic Temperature Control 


AS SIMPLE AS A-B-C! 


A nd what could be simpler! 

Just take another look at that rough sketch. 
That’s all there is to it. A simple thermostat — a 
length of tubing — a valve. That's all! 


That’s the trouble-free design of the Sarco SELF- 
POWERED temperature control. And each year, 
thousands give accurate service in all industries 
...for firms such as Colgate-Palmolive Company, 
Sinclair Refining Company, Swift & Company. 


These temperature controls are simple, inex- 
pensive, dependable, effective. No highfalutin 
gadgets that take a technician to read and a spe- 
cialist to fix! Self-contained—no exposed mecha- 
nism. Packless. No outside power connections. 
Can be installed by any pipe-fitter. 

And you'll find these temperature controls won- 


derful for about 85% of your jobs...all but those 
few specials that call for elaborate, costly control. 
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Cost? Mighty low! For example, the 12” size 
is yours for about $100, It’s good economy to 
specify AUTOMATIC temperature control for ALL 
control jobs, not just the big ones. 


SARCO COMPANY, INC. 
Sarco Company, Inc., Empire State Bidg., New York 1, WN. Y. 


Please send information on your simple, 
inexpensive temperature controllers: 


[}] Self-powered type for use on 


() Electric indicating type for use on 


Neme___._._.. 


PD iitinriitiincies 

Address 
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Vinyl Foam Process Finds Many 


Six licensees of Elastomer Chemical Corp.’s new 
mechanical foaming process are already in production. 
More than 25 additional ones may be joining them soon. 


Doing what comes naturally 
yourself and letting others do 
the jobs they are best fitted for 
is a good business policy. It has 
proved to be a profitable one for 
Elastomer Chemical Corp., New- 
ark, N, J. 

In less than four years this 
small, enterprising specialty 
chemical company has parlayed 
its clever process for mechanical 
manufacture of open-cell viny! 
foam into a busy licensing net- 
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work that numbers more than 30 

companies here and abroad.* 
Elastomer Chemical supplies 

the basic know-how, its licensees 


employs ther- 
chemical blowing 


agents. 

Open-cell vinyl foam contains inter- 
connecting voids; it is the flexible type 
used for molded furniture, transporta- 
tion seati and electronic heat- 
sealing. Closed-cell foam contains 
separate, discrete voids; it goes into 
insulation, marine floats, etc 


Takers 


the manufacturing and merchan- 
dising facilities. 

Eighteen U. 8S. firms—includ- 
ing all the major rubber compa- 
nies—and ten foreign firms are 
licensed to produce vinyl foam 
via the Elastomer process. Six 
other companies have contracted 
for licenses to do experimental 
work on the product and the 
process. 
> Coming Fast — Since Brown 
Rubber swung into commercial 
production of vinyl foam by the 
Elastomer method a scant 18 
months ago, five other licensees 
have done the same (see p. 124). 

Elastomer Chemical estimates 
total output of vinyl foam from 
its six on-stream licensees has 
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YOU CAN’T CLOSE THE BARN DOOR... after it’s rotted! 


w Water-repellent solutions made with RCI Pentachloro- 
phenol protect lumber investments against decay and 
termite attack . . . keep wood dimensionally stable . . . 
reduce its tendency to crack or check. 


Wood protected by RCI Penta solutions is clean, easy to 
handle . . . lasts up to 4 times as long as untreated lumber. 


Penta treatment is proven. For years it has helped keep 
down expenses for light and power companies, railroads, 
highway departments by deferring wood replacement . . . 
cutting wood maintenance costs. 

If you’re currently engaged in, or are considering, the 
manufacture of wood preservative solutions, fungicides, 
bactericides, algicides, or herbicides . . . or the penta treat- 
ing of lumber, we invite you to consider Reichhold as a 
source of supply for pentachlorophenol . . . now being 
produced by RCI’s Pacific Narthwest Division in Seattle. 
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* When you need PENTA contact 


REICHHOLD 


Synthetic Resins « Chemical Colors « industrial Adhesives « Piasticizers 
Phenol « Formaldehyde « Glycerine + Phthalic Anhydride « Maleic Anhydride 
Sodium Sulfite « Pentserythritol « Pentachiorophenol + Sulfurie Acid 


REICHHOLD CHEMICALS, INC., 
RCI BUILDING, WHITE PLAING, WN. Y. 


Creative Chemistry ... 
Your Partner in Progress 








WHAT'S HAPPENING .. . 


Elastomer's Busiest Licensees 


Making vinyl foam now 


Brown Rubber Co.............. 
L. E. 


On stream by 1957 
Combrids e Rubber 
Federal Centher: 


Sr hubber. 
Firestone Tire & Rubber... 
B.F.G 


Nopco Chemical 
Seiberling Rubber.......... 


* L ~Letex foam rubber, 


reached a rate of 5 million lb./yr. 
What’s even more significant, 
perhaps, is that these six pro- 
ducers have a total annual ca- 
pacity of nearly 14 million Ib, of 
the stuff. And other licensees—- 
with a combined annual capacity 
of 10 million lb, of foam—should 
be producing by the end of 1956. 

In terms of dollars and cents, 
the current surge of Elastomer- 
blown vinyl foam figures this 
way: Total sales last year of 
$2-3 million, double that in 1956, 
and annual sales—based on ex- 
pected available capacity—of $25 
million within two years. 
> The Tab—To realize these and 
future sales, the licensees have 
already sunk about $2 million 
dollars (half for development, 
half for equipment) in the Elas- 
tomer process (exclusive of li- 
censing fees) and plan another 
$0.5 million by 1957. 

What's in it for Elastomer 
Chemical, which itself doesn’t 
produce a pound of foam for 
sale? Fees of up to $15,000 from 
each licensee, plus royalty pay- 
ments at 1-3% of sales of vinyl 
foam articles or 1-8¢/lb. on vinyl 
foam incorporated in end prod- 
ucts, 

For this, Elastomer shows how 
to make the process click, pro- 
motes vinyl foam and provides 
pilot-plant facilities, 
>» How Process Works — Heart 
of the Elastomer process is the 
continuous foaming equipment, 
which meters a vinyl! plastisol 
and an inert gas (usually CO,) 
accurately, simultaneously and 
under pressure; mixes and cools 


Lafayette, Ind. 
Wharton, N. J. 


Lawrence, Mass. 
Akron, Qhic 


Bedford 
9 Py ind. 


Taneytown, Md. 
. Belleville, N. J. 
. Louisville, x. 


. Akron, Ohio 
ich Shelton, Conn 
Hood Sponge Rubber...... +++» Chicago, Ill. 
arrison, N. 
. Akron, Ohio 
S ~ Sponge rubber; U = Urethane foam. 
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the two; and continuously dis- 
charges foam into open or closed 
molds or onto a conveyor belt. 

The foamed vinyl is rapidly 
and continuously cured in high- 
frequency dielectric ovens (when 
in sheet form) at almost any rate 
and thickness in widths up to 
60 in. 

A small commercial - size 
foamer (see cut) produces 100- 
8300 Ib./hr. of foam, depending 
on the density desired. Larger 
units make up to 700 Ib./hr. A 
conveyor only 60 ft. long uses a 
30-kw. oven to cure continuous 
sheeting 3 in, thick and 54 in. 
wide at a rate of 1 ft./min. 
> Uses Votator Unit—In order 
to make its process work, Elas- 
tomer needed equipment for the 
continuous, closed-system aera- 
tion, mixing and cooling of a 
viscous material. The Girdler 
Votator, a familiar device for 
transferring heat to or from vis- 
cous liquids, has filled that need, 
has produced a low-density vinyl 
foam with a fine, homogeneous 
cell structure. 

Votator equipment enables the 
vinyl foam producer to thor- 
oughly mix the plastisol and an 
inert gas—even though plastisols 
must often be processed at high 
viscosities and relatively high 
pressures, At the same time the 
Votator unit’s high rate of heat 
transfer almost instantaneously 
obtains the desired discharge 
temperature, chilling the plas- 
tisol for high gas absorption and 
dissipating frictional heat which 
would otherwise gel the plastisol 
before discharge. 


> Dielectric Heat Fuses Resin — 
The viny! foam, discharged from 
the Votator at 20-30 F., must be 
heated to 300-375 F. to accom- 
plish fusion. Since the foam it- 
self is a poor thermal conductor, 
its fusion in thick masses pre- 
sents a formidable heat-transfer 
problem. 

However, because of its dielec- 
tric properties, the foam heats 
uniformly and rapidly while 
passing through a_high-fre- 
quency field. Thus, for the con- 
tinuous fusion of thick vinyl 
foam slab stock, high-frequency 
heating is almost mandatory. 
Most producers use Girdler 
Thermex apparatus. 
> Goal: Low Density — Biggest 
hurdle for the Elastomer process 
was, and still is, getting a low- 
density foam of high quality. 
Low density, all other things 
being equal, means lower cost. 
It is an especially strong selling 
point in lightweight cushioning 
and padding (eg., airplane 
seats). 

Herein lies polyurethane’s 
greatest competitive appeal: 
Cushioning with densities of 2-3 
Ib./eu. ft. Vinyl foam’s density 
has been moving down, though, 
to meet the competition—10-12 
lb./eu. ft. in 1952, then 8-10. 
Now top-quality foam at 5-6 lb./ 
cu. ft. is a commercial reality. 
Furthermore, Elastomer is turn- 
ing out good foam of less than 
4 lb./cu., ft. right now in its pilot 
plant, hopes its licensees will be 
able to follow suit soon. 
>» Other Problems — As density 
came down, unlooked-for trouble 
popped up when moisture, which 
condenses in the foam as it’s 
sprayed, tended to rupture the 
lighter cell structure during 
fusion-heating. Foam producers 
have licked this trouble by de- 
humidifying their spray dis- 
charge areas. 

Another point of difficulty: 
Controlling the tricky fusion 
process in which the dispersed 
resin is dissolved in the plastisol 
to “fix” the foam’s cell structure. 
Underfused foam has little 
strength, can’t be heat-sealed. 
Overfusion is bad, too, and gives 
a nonuniform product that causes 
trouble for the foam user. 

Elastomer’s increasing experi- 
ence in high-frequency heating 
has gone a long way in providing 
the answer here. (Continued) 
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NEED GLYCOL? 


Spe 
ih ac 


. ,..actual shipping analyses show our 
low in iron, chlorides, acidity and water! 


Stat aS 


material is 


At our Orange, Texas plant — one of the world’s most modern 

petrochemicals plants ~ we employ the most advanced processes to turn out 
ethylene, diethylene and triethylene glycol of the highest commercial 

purity. They are available in bulk from the plant in 4, 6, 8 and 

10,000-gallon tank cars or barges — and in L.C.L. shipments 

(drums or tank trucks) from Edgewater, N. J.; New York, N. Y.; Boston; 


Chicago; Los Angeles; and other key industrial points. 
Dept. G 2-5-1 


Write for a typical analysis, price quetation, free sample, or technical service. 


HTexe. (fim A Better America Through Chemical Progress 
Tue ME \OIVISION/ 


Ethanolamines « Ethylene Oxides Ethylene Glycols « Ureas Formaidehydes U. F. Concen- 
trate—865 «Anhydrous Ammonia+e Ammonia Liquors Ammonium Guifate+Godium Nitrate 
* Methanol « Nitrogen Tetroxide « Nitrogen Solutions « Fertilizers & Feed Guoviements 





40 Rector Street, New York 6, N. Y, 
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WHAT'S HAPPENING . . . 


>» Neat But Costly — Although 
Elastomer’s mechanical foaming 
process—and its product—have 
made great gains, they still draw 
criticism, 

Some say the process is com- 
plicated and will become more so 
if the foam is further improved. 
They point to the large capital 
investment in development and 
equipment to set up the process. 
Just to get into small-scale pro- 
duction means laying perhaps 
$100,000 on the barrelhead, a 
stiff tab for a small licensee. 

Then there’s the complete de- 
pendence on a patent situation— 
the royalty a licensee must pay 
on every pound of foam pro- 
duced during the life of the 
patent. 

Advocates of chemical blowing 
say they need less costly equip- 
ment. Elastomer freely admits 
this but stoutly maintains that 
chemical blowing simply cannot 
continuously produce as high a 
quality open-cell foam at as low 
a density as can the mechanical 


process, To bolster its argument, 
Elastomer claims at least 85% of 
the present open-cell resilient 
vinyl foam output for its li- 
censees. 

What about these licensees? 
It’s a cinch that all of them, 
whether they are in production 
or not, have this in common: 
Enough regard for Elastomer’s 
process and product to want the 
manufacturing savvy and rights 
in case vinyl foam scores a ma- 
jor market breakthrough. 


Alcoa Boosts Alumina 
And Smelter Capacity 


Aluminum Co. of America has 
set early 1958 as startup date 
for a 160,000-ton/yr. smelter 
near Evansville, Ind., and for a 
500,000-ton/yr. alumina plant at 
Point Comfort, Tex. 

The primary aluminum reduc- 
tion plant, to cost $80 million, 
will be located on the Ohio River. 





Experimental unit for contin- 
uous manufacture of urethane 
foam, above, is one of many 
pilot-scale installations at Du 
Pont’s $2.8-million elastomers 
laboratory just opened at Chest- 
nut Run, Del. Among other fa- 
cilities: Equipment for manufac- 
ture, curing and testing of tire 





Du Pont Pilots New Rubbers to New Markets 


treads. In addition to urethane 
foams and rubbers (made from 
Du Pont’s Hylene organic iso- 
cyanates), new product develop- 
ment and technical service work 
at the laboratory focuses on Hy- 
palon (chlorosulfonated poly- 
ethylene) and the company’s 
older offspring, neoprene. 








It will include a 347,000-kw. 
steam power plant, fired by coal. 
Aleoa has signed a long-term 
contract with Peabody Coal Co. 
for mining and supplying the 
coal to the power plant, which 
will be operated by Southern In- 
diana Gas & Electric Co. 

For the production of alumina, 
the company will spend $45 mil- 
lion on the Point Comfort plant, 
which will supply existing smelt- 
ers there and at Rockdale, Tex. 

In Canada, Aluminum Co, of 
Canada has just boosted flow of 
aluminum from its Kitimat 
smelter to 120,000 tons/yr., an 
increase of 30,000 tons. To do 
this, Alcan opened its third pot- 
line, marking completion of the 
first stage in its expansion 
march to ultimate production of 
550,000 tons/yr. 


Esso Answers Motorists’ 


Call for Higher Octanes 


Breaking with the traditional 
two-grade system, Esso is now 
retailing a third grade of gas- 
oline of higher octane. It is 3¢/ 
gal. higher in price than its pre- 
mium grade. 

Adding a grade, rather than 
upping octane rating of the exist- 
ing premium grade, fills the need 
of late-model automobiles with 
high-compression engines, yet 
does not tap the wallets of own- 
ers of cars whose engines can’t 
capitalize on the extra octane. 
Further, limiting output of 
higher octanes keeps down re- 
finery investment in expensive 
reforming equipment and per- 
mits more efficient use of crude. 

Sun Oil, at Orlando, Fla., serv- 
ice stations, has advanced a dif- 
ferent solution to the same prob- 
lem: Blending, at the pump, five 
progressively higher grades with 
a top antiknock quality in excess 
of 100 octane. 

However, Esso believes that 
its system has advantages: 
Blending pumps cost 24 times as 
much as standard pumps; Sun is 
adding only octane for their up- 
graded gasoline, while Esso can 
upgrade the over-all quality; 
there’s extra processing cost 
involved in first making a high- 
octane concentrate, then in- 
jecting it back into low-grade 
yasoline. 
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BUBBLE RESEARCH AT MIXCO uses specialized 
tools to look into the mechanisms of gas-liquid 
and liquid-liquid reactions, bubble formation and 
contact patterns, This work can help you get top 
results in extraction and diffusion processing, 








What's the effect of mixing 
in gas-liquid and liquid-liquid systems? 


Do you think good mixing might make 
a big difference in the way a gas-liquid 
or liquid-liquid reaction behaves? 

We can help you find out, for sure. 

You probably want to know whether 
there’s a simple way to discover the 
just-right balance of fluid flow and tur- 
bulence for greatest possible contact- 
ing efficiency. (There is.) 

You're almost certainly interested in 
the relative efficiencies of small and 
large mixing impellers, under varying 
conditions of impeller speed and posi- 
tion. (We can pin them down for you, 
quickly.) 


How to save research time 
If your work involves gas-liquid con- 
tacting, you can save time by letting us 
figure out for you the most effective 
sparge ring diameter, and placement of 
holes, for a given horsepower level 
and gas flow combination. 

On any fluid mixing operation, con- 
sider the time you'll save by making 
your pilot runs with calibrated mixing 
impellers that let you calculate power 
directly from simple speed measure- 
ments. (You can get these impellers 
from us; or have us do the calculating 
for you.) 


And when you're ready to put the 
unit on stream, get the advantage of 
mixer selection from an almost un- 
limited range of power and speed com- 
binations—with results accurately pre- 
dicted and unconditionally guaranteed. 

Doesn't this sound like the practical 
way to put fluid mixing to work for 
more profitable processing? Thou- 
sands of process engineers have found 
it so. For quick, competent heip, phone 
your LIGHTNIN Mixer representative 
(listed in Chemical Engineering Cata- 
log). Or write us direct. 





HIGH-RATE GAS-LIQUID contacting operation is 
performed economically by twelve 200-HP turbine- 
type LIGHTNIN Mixers with multiple impellers, 


“Lightatn Mixers 


MIXCO fluid mixing specialists 
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FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, es Nie . 
send for these helpful bulletins: 
(J 8-102 Top or bottom en- [(] B-104 Side entering: 1 to ([] 8-111 Quick-change rotary 

tering; turbine, pdidbe, and 25 HP mechanical seals for pressure 

propeller types: I'toSOOHP [7] 8.112 Laboratory and 9d vacuum mixing 2 esata 
([] 8-103 Top entéring; pro- small-batch production types 

pelier types: ‘4 to 3 HP ([] 8-109 Condensed catalog [[] 8-107 Dato sheet for fig- 
(J 8-108 Portable: % to 3 HP showing all types uring mixer requirements 

Check, clip, and mail with your name, title, company address to: “ 
MIXING EQUIPMENT Co., Inc.,128-g Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Lid., Toronto 10, Ont. f 
’ —— 





WHAT'S HAPPENING .. . 
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Dual-purpose Towers .. . 


Bas Biel a 
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Purify While They Cool 


Sun Oil gets double duty from its cooling towers 


by using them as biological filters to control water pollu- 


tion at its Toledo refinery. 


Any processor who wants to 
save water and ease his pollution 
headaches at the same time will 
do well to take a look at what's 
been going on this past year at 
Sun Oil’s Toledo refinery.* 

This refinery uses waste proc- 
ess water to reduce net cooling 
water makeup requirements by 
40%, relieves the pollution load 
for neighboring streams, saves 
on chemical] treatment of cooling 
water and waste process water, 
has even set up a virtually un- 
limited water supply for emer- 
gency fire protection. And all 
this is done with surprisingly 
little extra equipment. 

Behind this smooth interplay 
of benefits is the sound engineer- 
ing thinking which reasoned that 
a cooling tower system would, if 
fed the right kind of water, pro- 
vide an almost ideal kind of en- 
vironment for bacterial growth. 


* News of this development was pre- 
viously reported in Chemical Engineer- 
ing, Dee, 19556, >. yd ey Bg at . 
ya tele 4 story based paper 
deliver iy Sun ‘Our ~ Harold Bikin at 
the American Petroleum Institute's 
Montreal meeting this spring. 


A cooling tower could, Sun 
thought, function as a trickling 
filter, could effect the biological 
oxidation of liquid organic 
wastes. 

> Reduction to Practice — Act- 
ing on their theory, Sun’s engi- 
neers took over a redwood cool- 
ing tower as a proving ground, 
used 600-950 gpm. of waste 
process water to its 18,000-gpm. 
cooling water load, and began to 
check performance. 

The test tower didn’t let them 
down. Bacteria, thriving in the 
water as it traveled through the 
cooling system, oxidized and de- 
stroyed phenols, sulfides, mercap- 
tans, and reduced chemical oxy- 
gen demand introduced via the 
waste process water. Final net 
tower blowdown (effluent bled 
from the system to preclude ex- 
cessive solids buildup) could, i 
was found, be discharged di- 
rectly to a receiving stream 
after gravity separation of resi- 
dual oil and solids. 

Encouraged, Sun Oil plans to 
recycle all its reusable waste 
water — low-alkalinity process 


Cooling Towers Remove These Pollutants 


Average 
Average Tower 
Tower  Blow- 
Makeup, down, % 
Pollutant Lb./Day Lb. /Day Removed 


Phenols OP 0.22 WI 
Oxygen 
demand 
Sulfides 
Mercaptans 


2,516 905 64.0 
13 0 100 


8.5 0.8 90.5 


streams and storm water — to 
several existing refinery cooling 
towers, with no pretreatment be- 
yond gravity separation and im- 
pounding for four to six days. It 
all adds up to a reuse rate of 
1,500 gpm. out of total refinery 
makeup water requirements of 
3,400 gpm. 

> Reuse No Cinch—Many plants 
would like to make better use of 
their water. resources. Water 
conservation is becoming more 
imperative. So is pollution con- 
trol. Water reuse—with its 
lower net discharge—helps meet 
both needs. 

But to recycle process water 
safely, you'll normally have to 
treat it before putting it to work 
again. The cost of treatment 
may negate all other benefits. 

This need for costly inter- 
mediate treatment has discour- 
aged wider reuse of liquid 
wastes in processing. Sun’s 
neat scheme of letting cooling 
towers double for trickling fil- 
ters makes reuse more feasible. 
Pit Figures—Sun’s original 
reasoning went like this: 

Our cooling towers possess 
three essential features of bio- 
oxidation equipment: 90-100 F. 
water temperatures; extensive 
internal contact surfaces; and 
plenty of oxygen. And, if we 
add waste process water to the 
system, we'll have the nutrients 
needed for bacterial growth— 
nitrogen, from the ammonia in 
cat cracking waters, and phos- 
phorus, from the polyphosphate 
normally added to the cooling 
system’s water for sequestering 
and corrosion inhibition. 

There are other arguments, 
aside from bio-oxidation poten- 
tial, for choosing cooling tower 
systems for process water re- 
use. Cooling towers have a high 
volume demand, need relatively 
low-quality water compared to 
direct processing uses, and can 


July 1956—Cuemicat Encingermnc 





te 





WEATHER RESISTANT 


corso VO 
Agen romans bom 


evs oor 


~ 


FIREPROOF 





CUTS MAINTENANCE COSTS 
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| PERMANENT AS STONE 





Easy-to-apply Asbestocite sheets speed construc- 
tion .. . adjust to expansion and contraction of 
insulated surface. Shown are workmen of insulation 
contractor H, W. Porter & Co., Inc., Newark, N.J. 


At Perth Amboy, New Jersey, this giant oil storage tank of the 
Reserve Terminal Corporation is protected with J-M Asbestocite. 


peasons Why JM Asbestocite’®°*<0"*" 


—_— 


give insulated equipment more protection per dollar 


O OUTDOOR INSULATION JOB is 
N really complete unless it is pro- 
vided with permanent protection against 
weather. That’s why so many engineers 
specify Johns-Manville Asbestocite” for 
protecting insulated tanks, vessels, 
towers, stacks and other outdoor equip- 
ment. 

Asbestocite combines these five im- 
portant advantages in one material: 

Weather resistant—Asbestocite is un- 
affected by exposure to sun, wind, rain, 
snow or temperature extremes, 

Fireproof— Made of cement and asbes- 
tos, inorganic Asbestocite will not burn 

. . approved by Underwriters’ Labora- 
tories as incombustible. 


Fights~corrosion— Nonmetallic, Asbesto- 
cite is immune to most corrosive elements 
found in industrial atmospheres. 


Cuts maintenance costs—Under 
normal conditions, Asbestocite maintains 
its neat, attractive appearance with little 
or no maintenance. Needs no preservative 
treatment. 


Permanent as stone—Stonelike Asbes- 
tocite is practically indestructible. It has 
virtually unlimited service life. 

J-M Asbestocite is made of asbestos and 
cement combined under tremendous pres- 
sure into a uniform, monolithic sheet. Its 
stone-grey color provides a handsome 
appearance. Write for free brochures 
IN-121A and IN-173A. Address Johns- 
Manville, Box 60, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 


For small diameter equipment, 
J-M Asbestocite is available pre- 
curved for easier application and 
snugger fit as shown above on 
vessel at Standard Oil Company 
of California's Richmond 
refinery. 


SV, Yohns-Manville #4 INSULATION 


. ’ 
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WHAT'S HAPPENING . . 


effectively reduce, by evapora- 
tion during recirculation, the 
net liquid volume which must 
be treated further before dis- 
cnuarge. 
* Mission Accomplished — A 
year of operation has justified 
Sun Oijl’s experiment. Biologi- 
cal oxidation of waste waters 
during reuse has: 
¢ Consistently reduced phe- 
nol content by more than 99%. 
*Shaved chemical oxygen 
demand more than 60%. 
* Virtually eliminated resi.|- 
ual sulfides and mercaptans. 
¢Repressed growth of bi- 
ological slime in the cooling 
tower systems, eliminating the 
need for chlorine.” 
* Supporting Steps—First 
phase of the Sun Oil program 
was installation of a flue-gas 
stripping tower for removal of 
most of the sulfides from proc- 
ess waters slated for reuse. 
Sulfides interfere with biologi- 
cal activity and cause corrosion. 
Second step saw complete 
segregation of low-alkalinity 
process waste waters—from 
such operations as steam strip- 
ping, once-through cooling of 
pump bearings—together with 
contaminated storm water from 
ground runoff. After retention 
in the separators and impound- 
ing basin—for primary removal 
of oil and settleable solids— 
these waters were suitable for 
reuse (and bio-oxidation) in the 
cooling-water systems. 
Biological growth of phenol- 
consuming organisms in the 
system is automatic and self- 
perpetuating. No seeding is 
necessary. Only the presence 
and character of the waste proc- 
ess water is necessary to en- 
courage air-borne and water- 
borne bacteria to settle down 
and grow. 
>No Penalties — There have 
been no adverse effects on the 
heat-transfer efficiencies of tu- 
bular cooling units served by 
the reused water. Nor have 
corrosion rates risen, 
Examination of the 18-year- 
old redwood test tower, after 
four months’ service, showed 
no sign of deterioration from 
biological effects. 


“* This could mean a tidy saving to 
a refinery gonaseereng, ropes of waste 
presese water, since rocarbons 

waste water under treatment could 
chew up substantial amounts of 
chlorine. 
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“SPALT” leaves reactor via reamer-nosed screw conveyor 


New Plant Uses Na Reduction for Ti 


Electromet gets TiCl, from Columbia-Southern, sodium from 


National Distillers; 


At a new 7,500-ton/yr. plant 
in Ashtabula, Ohio, titanium 
production via sodium reduc- 
tion, rather than conventional 
magnesium reduction, makes its 
U.S debut. The plant marks 
the entry of Union Carbide’s 
Electro Metallurgical Co. into 
the titanium field. Further, it 
gives the company the biggest 
single share of the 24,900-ton/ 
yr. total sponge capacity which 
the nation is slated to achieve 
by year’s end. 
> Supplies Via Triple Play— 
Electromet’s plant is the cen- 
tral figure in a sort of triple- 
play-plus with suppliers of its 
sodium and titanium tetrachlo- 
ride. Liquid titanium tetra- 
chloride comes from Columbia- 
Southern’s new 385,000-ton/yr. 
Natrium, W. Va., plant, which 
in turn gets raw titanium-bear- 
ing ore from Electromet. 
(Catalytic Construction Co., 
Philadelphia, designed and built 
both new plants.) 

National Distillers’ Ashta- 
bula, Ohio, operation supplies 
Electromet with liquid sodium, 
gets back sodium chloride so- 
lution recovered from the re- 
duction process. Higher purity 
of reducing agent (hence, 
higher purity of titanium), plus 


reciprocates 


raw materials. 


with 


greater ease of handling liquid 
sodium rather than solid mag- 
nesium, are among the advan- 
tages claimed for sodium reduc- 
tion. 

> Reaction in a Well—Electro- 
met feeds sodium and titanium 
tetrachloride, each in liquid 
form, to a reactor set below 
floor level.in an insulated well. 
Exothermic reaction produces a 
mass of “spalt,” a mixture of 
titanium sponge and sodium 
chloride salt. 

Lifted by crane from the well, 
reactor stays put in container, 
shown on its side above, while 
the solid spalt is broken up and 
removed, Crushed spalt goes to 
a washing tank to dissolve the 
salts, then titanium and salt 
solution are separated by centri- 
fuge. 

In Britain last spring, ICI 
started up the world’s first plant 
to use sodium reduction for 
titanium, a 1,500-ton/yr. unit. 


Firestone to Make Both 


Major GR-S Components 
Hard on its announcement of 


a 40,000-ton/yr. butadiene plant 
to be built at Orange, Tex., Fire- 
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BOTHERING YOU ? 
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ya you looking for improved methods of wet classification of 
your solids—continuously? Sharples has specialized in solids classi- 
fication for many years; particles as small as 4 micron up to those 4” 
in size can be efficiently classified in slurries with as little as | to 2% 
solids content as well as thick sludges. 


Two extremely flexible Sharples wet centrifugal classifiers shown 
below permit the selection of the one best suited for your material. 


Why not take advantage of the full scale “workshop” laboratories 
at Sharples where your material may be classified for critical evaluation, 


Let’s discuss your wet or dry particle classification problems. 


The Sharples Super-O-Center The Sharples Nozijector is partic- 
spons the wide range of particles viarly designed for the classifica- 
from very large to those of only ‘ tion of extremely fine particles, 
a few microns in size Ls down to the sub-micron range 


Sharples leadership in particle classification is based on results, 


PLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


WLW YORE > PITTSOURGH © CLEVELAND © OL TRON + CHICAGO o MEW ORLEANS « SEATTLE © LOS ANGELES + tam (RARCINED oNQUETON 
Associated Compenies ond Representatives threvgheuwt the Weerld 
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WHAT'S HAPPENING .. . 


stone has come forth with plans 
for an adjacent 75,000-ton/yr. 
styrene plant. First in the rub- 
ber industry to produce the prin- 
cipal raw materials for manufac- 
ture of its synthetic rubber, the 
company will complete the buta- 
diene unit early in 1957, the sty- 
rene unit early in 1958. 


First U. K. Plant Set 
For Low-Pressure Poly 


Britain will produce its first 
low-pressure polyethylene in 
about a year when Shell Chemi- 
cal Co, Ltd. completes a 1,000- 
ton/yr. plant now under con- 
struction. Ziegler process, to 
which Shell has exclusive rights 
in Britain, will be used. 

The company is also hard at 
work in the laboratory seeking 
new ways to exploit the Ziegler 
process. Researchers, led by 
Britain’s noted chemist, Sir 
Robert Robinson, are concentrat- 
ing on the use of starting ma- 
terials other than ethylene. 

Britain’s only other manu- 
facturer of polyethylene — the 
high-pressure variety—is Im- 
perial Chemical Industries, That 
company has recently introduced 
a new polymer called Alkathene 
H.D., which is believed to have 
properties similar to the Ziegler 
material. And several firms have 
shown that it is possible to ob- 
tain certain properties of Ziegler 
polyethylene by exposing ordin- 
ary polyethylene to intense 
sources of radioactivity. 

Ziegler’s exclusive licensee in 
the Benelux countries, Staatsmi- 
jnen of Limburg, is also build- 
ing a plant to ‘be completed late 
in 1957’in Beek, Holland. 

In Britain, Shell has also an- 
nounced its intention to spend 
$56 million in the next three 
years on plants to make chem- 
icals from petroleum. 

This investment is part of a 
national] trend towards the use of 
oil, rather than coal, as a source 
of important chemicals. Ap- 
parently the trend is progressing 
so fast that it may be possible 
for the petroleum industry to 
make use of what promises to be 
a large surplus of lighter hydro- 
carbons when Britain’s oil re- 
refineries expand to meet na- 
tional demand for fuel oil. 
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Following the recent an- 
nouncement that Esso Petroleum 
Co. is to produce raw materials 
for the first full-scale rubber- 
from-oil plant in Britain, the 
company now states that this 
project involves construction of 
a $25-million petrochemical plant 
at its Fawley refinery in Hamp- 
shire, England. Due for comple- 
tion in 1958, it will process 
nearly 250,000 tons/yr. of crude 
petroleum into such materials as 
ethylene, propylene, butylene and 
butadiene. 

It is rumored that one of the 
chief markets for Esso’s ethyl- 
ene may be a new high-pressure 
polyethylene plant to be built by 
Monsanto near Fawley. 

Last summer Union Carbide 
announced its intention to build 
a high-pressure polyethylene 
plant at Grangemouth, which will 
be in operation by the fall of 
1958. To obtain ethylene from 
the British Petroleum refinery 
at Grangemouth, it is reported 
to have an initial capacity of 
11,500 tons/yr. and to cost about 
$12 million. 


Super-Size Al Cells 


Gain New Convert 


By adding only 18 new cells to 
its Tacoma, Wash., reduction 
plant, Kaiser Aluminum & Chem- 
ical Co. boosted primary alumi- 
num capacity of this plant from 
10 million Ib./yr. to 77 million. 

Designed to operate at 110,000 
amp., the new cells are twice the 
size of the conventional cells in 
the plant and rank among the 
biggest ever used. Lower power 
consumption—about 7.5 kwh./Ib. 
versus 8.5 kwh./lb., the reported 
industry average for conven- 
tional cells—is the main selling 
point of the big cells. 

This and other advantages 
have led to their widespread use 
in the past few years (Chem. 
Eng., May 1955, p. 117). For 
example: Reynolds Metal Co. has 
400 of the giant cells distributed 
between its two newest reduction 
plants—at Corpus Christi, Tex., 
and at Arkadelphia, Ark.—each 
cell producing 2,000 Ib. of alumi- 
num daily; Alcan has 346 100,- 
000-amp. cells in its new Kitimat, 
B. C., plant. Kaiser has been 
something of a hold-out in the 
swing to using the big units. 


Another expansion planned by 
Kaiser: 55 million lb./yr. added 
to primary aluminum capacity at 
its Chalmette, La., reduction 
plant. Bringing production to 
247,500 tons/yr., a potline will 
start by summer of 1957. 





Convention Calendar 


Atomic Industrial Forum and 
Denver Research Institute, 
atomic energy conference, 
“Uranium and the Atomic In- 
dustry,” Cosmopolitan Hotel, 
Denver, June 25-26. 


American Society for Engineer- 
ing Education, Chemical Engi- 
neering Division, annual meet- 
ing, lowa State College, Ames, 
Iowa, June 25-26. 


Stanford Research Institute, 
symposium on “High Tem- 
perature—A Tool for the Fu- 
ture,” University of Califor- 
nia, Berkeley, June 25-27. 


American Society of Electrical 
Engineers, chemical sessions 
of the Pacific and Summer 
General Meeting, Hotel Fair- 
mont, San Francisco, June 28. 


Society of the Chemical Indus- 
try, 75th annual meeting, Bel- 
grave Sq., London, July 9-14. 


Western Packaging & Materials 
Handling Exposition, Pan Pa- 
cific Auditorium, Los Angeles, 
July 10-12. 


British Plastics Exhibition & 
Convention, British Plastics 
Federation, Grand Hall, Olym- 
pia, London, July 10-20. 


American Oil Chemists’ Society, 
1956 short course on unit 
processes in fatty oil, soap 
and detergent industries, Pur- 
due University, Lafayette, 
Ind., July 16-20. 


American Soybean Assn. and 
National Soybean Processors 
Assn., joint annual meetings, 
University of Illinois, Urbana, 
Aug. 12-15. 


Combustion Institute, Sixth In- 
ternational Symposium on 
Combustion, Yale University, 
New Haven, Aug. 19-24. 
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Aluminum plates in the plant receiving 
yord. From here, they go to the layout shop 
for marking from templates ond are then 


‘trimmed to size, 


m ‘ 
te S to d il f In the shop the aluminum pilates are rolied 
to the required shape and fittings and 


Aluminum Tank 


®@ These photographs show some of the 
necessary to fabricate and erect 


irginia 

CB&I is a leader in the field of specialized 
welded plate structures with more than 
65 years of experience. Their four plants 
have complete facilities for designing, 
fabricating and erecting steel and other 
metal plate structures to the most exacting 
requirements. When you plan .. . plan 
with CB&I. Write our nearest office for 
further information. 


connections are machined to the proper 
dimensions. 


This view inside the tank shows the lower 
ring of the shell being welded to the 
aluminum bottom. 


Above: The top ring, roof and fittings, after 
being welded together are lifted into place 
as a uni, 

Below: Field erection is complete and the 
tanks have been inspected and tested. 


Chicago Bridge & Iron Company 


Atlenta © Birmingham © Boston © Chicogo © Cleveland © Detroit © Houston 
Los Angeles © New York © Philadelphia © Pittsburgh © Salt Lake City 

San Froncisco © Seattle © Tulse 

Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA 
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WHAT'S HAPPENING .. . 


Bleaching unit at an International Paper mill illustrates trend as... 


Pulpers Switch to Dioxide 


Development of practical processes for genera- 
tion of chlorine dioxide at point of use has triggered a 
rush to cash in on its desirable bleaching properties. 


Today’s trend to chlorine di- 
oxide bleaching of wood pulp 
has begun to assume band- 
wagon proportions. 

At least 36 U. 8S. pulp mills 
are now bleaching with ClO, or 
are installing the necessary fa- 
cilities. Another 20 to 30 more 
installations are under con- 
sideration. 

Speed with which this trend 
has developed, especially in 
view of the traditional con- 
servatism of the pulp and paper 
industry, is noteworthy even in 
today’s technologically sophisti- 
cated economy. First use of 
chlorine dioxide for pulp bleach- 
ing began on kraft pulps in 1946 
in Canada and Sweden, and in 
1952 in the U. S. And though 
still used predominantly on 
kraft pulps, it is now being 
applied to sulfite and dissolving 


pulps. 

» Why the Switch?—Compared 
with other bleaching agents, 
chlorine dioxide has many ad- 
vantages which pulp bleachers 
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can’t afford to overlook. ClO, 
boosters claim that it: 

¢ Oxidizes lignin to water- 
soluble, colorless compounds 
without appreciably affecting 
the cellulose. 

¢ Bleaches paper pulp with- 
out loss of strength. 

¢ Produces a whiter pulp, in 
combination with other bleach- 
ing stages, than can be made 
with any other commercial 
bleaching agent. 

¢ Produces desired levels of 
brightness with fewer stages. 

¢Yields these benefits at 
little or no additional cost. Most 
mills can generate ClO, for 
about 20¢/lb., including capital 
charges, raw materials costs, 
operating costs and overhead. 
Since 1 Ib. ClO, is chemically 
equivalent in oxidizing power 
to 2.68 lb. available chlorine, 
this means that chlorine dioxide 
costs about 8¢/lb. as available 
chlorine. This is about the 
same cost as for sodium hypo- 
chlorite in many mills. 


¢Can be used over a wide 
range of operating conditions— 
pH (2.5-9.0), temperature (up 
to 170 F.), time, consistency and 
brightness (anywhere from 84 
to 91 GE). 
>» Why the Delay?—aAbility of 
chlorine dioxide to bleach and 
remove impurities from cellu- 
losic materials has been known 
for many years. 

Until recently, however, its 
use by the pulp industry was 
impractical. It is toxic, explo- 
sive and corrosive. Shipment 
as a compressed or liquefied gas 
is dangerous; shipment in so- 
lution is expensive. 

Generation of ClO, at its 
point of use has provided the 
answer. Of the many different 
processes proposed, the ones 
which triggered the present 
boom in the pulp industry are 
all based on the reduction of 
sodium chlorate in an acid 
medium to produce gaseous 
Clo,. 

Counting Brown Co.’s_ re- 
cently announced technique, 
there are now seven chlorate- 
based chlorine dioxide generat- 
ing processes available. Four 
of them are European in origin, 
three are American. Domestic 
interest has, so far, been di- 
vided about equally between 
two U. S. processes—those de- 
veloped by Olin Mathieson and 
by Solvay Process Div. of Allied 
Chemical & Dye Corp. 
> Solvay Uses Methanol—Sol- 
vay’s process is based on reduc- 
tion of NaClO, with methanol 
in sulfuric acid. The reaction is 
carried out in packed towers in 
three stages. 

Chlorate and acid feed con- 
tinuously into the first tower, 
with the liquor in constant cir- 
culation over the packing. 
Liquor level in the first tower 
is maintained by continuous 
overflow to the second tower 
which, in turn, overflows to the 
third tower. Methanol is me- 
tered into each tower’s circula- 
tion line. 

An air stream passing in 
series through the towers con- 
tinuously strips the ClO, as it 
is made. The gas is then ab- 
sorbed in water. Conversion of 
chlorate to ClO, is 85 to 90%. 
>» SO, for Mathieson—In Mathi- 
eson’s process, streams of con- 
centrated chlorate solution and 
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THREE MILLION BTU / HR 


FW Dowtherm Vaporizer 


plays vital role in 
emulsifier plant of 
Atlas Powder Company’s 


Chemicals Division 


The 3,000,000 btu/hr Dowtherm vaporizer shown above, designed 
and built by Foster Wheeler, is installed in Atlas Powder Company's 
new emulsifier plant at Memphis, Tenn. Here, degree-splitting temper- 
ature control is a vital factor in maintaining the high quality of Atmul® 
food emulsifiers used to improve the keeping quality, palatability and 
appearance of many foods. 

Wherever high-temperature, low pressure process heating is re- 
quired, Dowtherm vaporizers by Foster Wheeler can save time, effort 
and expense. That’s because only FW does the complete job—designs 
equipment to your exact requirements, manufactures and installs it, 
puts it into successful operation and provides all necessary servicing. 
For further details, send for Bulletin 1D-54-5. Foster Wheeler Corpo- 
ration, 165 Broadway, New York 6, New York. 


@ Kegistered trade mark — Atlas Powder Company. 


FOSTER W WHEELER 


NEW YORK + LONDON + PARIS «+ ST. CATHARINES, ONT. 
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WHAT'S HAPPENING .. . 


concentrated sulfuric acid feed 
into the top of a lead-lined tank. 
Sulfur dioxide, diluted with 
inert gas, enters through dif- 
fuser plates at the bottom. 

Chlorine dioxide, generated 
during rapid agitation of the 
reaction mixture, is stripped 
from solution by the inert gas 
accompanying the SO,, then ab- 
sorbed in water. Yield is also 
85-90%. 
> Just Salt in Acid—The new 
Brown process, not yet in com- 
mercial operation, involves the 
reaction of strong NaClO,-NaCl 
liquor produced in an elec- 
trolytic cell with gaseous HCl 
in an air current. 

When the HCl is substan- 
tially reacted, partially spent 
chlorate liquor is returned to 
the electrolytic cell, where 
chlorate content is raised to its 
initial value. This cycle is re- 
peated continuously. Yields, 
based on small-scale operation, 
are said to be as high as 91-94%. 
» Suppliers Hold Their Own— 
Although chlorine dioxide 
bleaching is growing steadily, 
it hasn’t appreciably affected 
suppliers of other bleaching 
agents—at least, not so far 

Producers of hydrogen per- 
oxide, for example, seem pretty 
well agreed that chlorine di- 
oxide bleaching will have little 


effect on their markets, since 


H.O, is primarily used on 
groundwood pulps. If anything, 
the new technique may increase 
demand for peroxide. For a 
H,O, bleaching stage often fol- 
lows chlorine dioxide bleaching 
to minimize color reversion of 
the pulp. 

Sodium chlorate producers 
claim a 25% increase in 1955 
chlorate consumption over 1954, 
primariiy because of wider us- 
age of ClO, in pulp bleaching. 
And they look to still greater 
increases in sales if the growth 
pattern of dioxide bleaching 
continues at today’s rapid pace. 


New Processes Stud 
Paper Plant Addition 


The $17-million worth of plant 
additions underway at Brown 
Co.’s Berlin, N. H., pulp and 
paper mill provide at least two 
innovations in commercial proc- 
essing plus a pilot plant to experi- 
ment with continuous cooking of 
any cellulosic raw material. 

A new chlorine dioxide plant 
debuts a company-developed proc- 
ess said to produce higher yields 
and to work faster than well 
known Olin Mathieson or Solvay 
processes (see above). Accord- 
ing to Brown, its process mini- 
mizes wasteful side reaction. It 


utilizes only sodium chlorate and 
hydrochloric acid, unlike older 
processes which involve sulfuric 
acid and a reducing agent such 
as methanol or sulfur dioxide. 

Also, Brown will build the na- 
tion’s second plant to use Bab- 
cock & Wilcox’s magnesium bu- 
sulfite pulping and chemical re- 
covery system. Substitution of 
magnesium oxide for conven- 
tional calcium oxide makes it 
possible to recover both the 
chemical and heat values in 
waste sulfite liquor. To be com- 
pleted in 1957, Brown’s installa- 
tion will process 750,000 lb./day 
of waste liquor solids. Designed 
to operate at 875 psi., the boiler 
will produce 160,000 Ib./hr. of 
steam at 825 F. The country’s 
first MgO installation, that of 
Weyerhaeuser Timber Co., is in 
operation at Longview, Wash. 

The digester pilot-plant proj- 
ect has been undertaken in con- 
junction with Black-Clawson Co. 
The latter will provide a Pandia 
continuous digester to accommo- 
date study of pulping procedures 
of short cooking cycles at high 
temperatures and pressures, Fa- 
cilities will be available part time 
to the paper industry. 

In addition to the current 
plant additions, Brown is said to 
be negotiating three different 
deals that could expand its pro- 
ductive capacity still further. 





Pegged for Changes: Nuclear Fuel Types, Fabrication 


Producing new and better nuclear 
fuel elements is the first target for 
Sylvania Electric Products’ pro- 
posed multimillion-dollar ex pansion 
in the atomic power field. New pro- 
duction and development facilities, 
at an unannounced eastern location, 


will be completed late in 1957. Al- 
ready in atomic fuels production 
(photo above shows three existing 
types of fuel elements; right, ura- 
nium fabrication), Sylvania be- 
lieves the business will grow to 
$500 million/yr. by 1975. 
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*Trona is the well known trade mark 
of American Potesh and Chemical 
Corporation, one of the nation's larg- 
est producers of diversified chemicals 
for industry and agriculture. 








DRYERS 


There are many reasons why successful 
companies , .. located throughout 

the world... buy Standard Dryers 
again and again! Here are nine of 

the reasons why Standard Dryers are 
the best profit producers. One company, 
American Potash and Chemical 
Corporation, recently installed its 
fifteenth Standard Dryer... all 
operating under the difficult and severe 
conditions of California’s Mojave 
Desert. This indicates that Standard 
Dryers are good. 





















































HIGHEST PRODUCTION EASY FINGERTIP METAL TO 
AT LOWEST COST CONTROL METAL SEALS 











Standard’s years of experience make 

- possible the development and 

COMPLETE CHOICE RUGGED MODERN manufacture of trouble free, efficient 
OF MATERIALS RUNNING GEAR SMOOTH DRIVES and economical dryer units — ready for 
handling difficult jobs! And remember! 


Standard’s pilot dryers play an 
: important part in solving your drying 
. ’ problems before blueprint stage. 
\ Put your plant on a more profitable 
basis by writing today for our free 


12-page illustrated catalog. 

































































ANTI-FRICTION DESIGNED TO UNCOMPROMISED 
BEARINGS DO THE JOB PRECISION 


STANDARD STEEL ee ae 


ee TLLLLL » 
FOR 54 YEARS Ee HK xem 
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WHAT'S HAPPENING . . . 


PILOT PLANT turned out 1,000 Ib./hr. of char. 
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ANNULAR reaction space is heated from both sides. 


Coming: Medium-T'emperature Carbonization 


- New process emphasizes production of char, 
rather than chemicals, from low-grade Western coals. 
Output from new plant will help make nonferrous metals. 


With feet confidently planted 
in Western raw materials and 
markets, a commercial plant 
using a new medium-tempera- 
ture coal carbonization process 
will start building next month 
at Red Lodge, Mont. 

Raw materia] will come from 
the West’s abundant, but here- 
tofore relatively useless, sup- 
ply of subbituminous coal. The 
region’s nonferrous metal re- 
fineries promise ready-made and 
growing markets for the plant’s 
major product, a soft char 
chemically similar to byproduct 
coke from high-temperature 
ovens, 

To be built by Koal Krudes, 
Inc. (financed by a group of 
Spokane, Wash., investors and 
state and municipal govern- 
ments in Montana), the $200,- 
000 plant will use about 320 
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tons/day of coal to turn out 150 
tons of char, plus accompanying 
creosote and coal tar. There are 
no other Northwest producers 
of these products in competitive 
volume. 
>A Waiting World—Western 
métal refiners, like Anaconda 
at Anaconda, Mont., and Ameri- 
can Smelting & Refining at East 
Helena, Mont., hope to use the 
char in sponge iron and lead 
smelting, respectively. It would 
replace other carbon sources 
like coke breeze, which must 
now be imported from Canada 
and the Midwest. Tar will be 
sold to Northwest highway de- 
partments. Creosote will go to 
local wood treaters and to the 
several transcontinental rail- 
roads serving the area. 

For sintering lead and zinc 
sulfides, smelters need a eon- 


centrated carbon source, low in 
volatiles. Coke breeze has been 
the only substance available to 
fill the bill. Recently, petroleum 
coke from Carter Oil Co.’s new 
fluid coking unit at Billings, 
Mont., has also been used. But 
operation of the unit, which can 
produce 160 tons/day of the 
coke, is irregular; the unit 
shuts down when the coker’s 
crude feed can find a market as 
road-building material. So a 
wide-open market is still left 
for the new char. 

For sponge iron smelting, a 
type of bituminous coal found 
in the West—ground and used 
raw—is OK. But concentrated 
char may be better (and a lower- 
grade coal can be used to make 
the char) if the char can be had 
at a competitive price. Koal 
Krudes counts on snaring this 
market. 
> Efficient Process—In addition 
to the bright supply-and-de- 
mand picture, the Koal Krudes 
process is continuous, avoids 
the inherent disadvantages of 
batch techniques used in con- 


July 1956—CuemicaL ENcINgERING 





10,560 horsepower 
of KVG compressors 


at These eight Ingersoll-Rand KVG gas-engine compressors provide 
a total of 10,560 horsepower for a gas compression station of the 


Permian Basin 


Permian Basin Pipeline Co., a subsidiary of Northern Natural 
Gas Company. Each machine consists of a 12-cylinder, V-type, 
four-cycle gas engine with four compressor cylinders mounted on 


Pipeline Company 


the same frame and driven from a common shaft. 





On any service 


I-R Gas-Engine Compressors 


offer two basic advantages 


Wide load fluctuations are unavoidable in 
many compressor applications. That’s why 
the flexibility of I-R FOUR CYCLE gas- 
engine compressors is a big asset. They always 
deliver smooth, steady power all the way 
from no load to full load and at any speed 
from half to full rated rpm. 

The second basic advantage is in the compres- 
sor end. Here the extra dependability and the 
trouble-free performance of I-R_ job-engi- 


6-267 
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neered cylinders and valves add up to excep- 
tionally low maintenance expense, This has 
been proven repeatedly in hundreds of instal- 
lations covering all types of air and gas 
compression requirements, 

Ingersoll-Rand four-cycle gas-engine com- 
pressors are available in sizes from 110 to 
2000 horsepower. Call in your I-R representa- 
tive when planning your next installation, His 
experience can save you time, effort and 
expense all along the line. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 





WHAT'S HAPPENING .. . 


ventional high-temperature car- 
bonization. Unlike batch proc- 
esses : 
*Product is of uniform 
quality, not exceeding through- 
out the maximum of 5% vola- 
tiles usually specified by smelt- 
ers. 

*Process is well adapted 
to control by instrumentation, 
requires a minimum of labor. 

¢ Condensing equipment can 
be made smaller and at lower 
cost because it receives the 
vapors in a steady, moderate 
stream rather than in large 
surges. 
>» How It Works—As shown in 
the above sketch, carbonization 
takes place within a 2-in.-wide 
annular space formed by two 
concentric vertical cylinders. 
Coal, crushed to 14 in., is fed 
into the annulus from above; 
char discharges from the bot- 
tom. The inner cylinder rotates 
on its vertical axis at 2 rpm., 
keeping the coal in slight agita- 
tion so that each particle has 
the uniform time-temperature 
history which makes for a uni- 
form product. 

Temperature during the proc- 
ess varies from 1,100 to 1,400 
F.; pressure is slightly negative 
to aid gas flow; retention gen- 
erally runs 15-80 min. 

Process heat is provided by 
burning byproduct coal gas in 
a combustion furnace and pass- 
ing the hot products of combus- 
tion up through the inner 
cylinder and also through an 
annular jacket, formed by a 
third cylinder surrounding the 
retort. 

Volatile material passes into 
another jacket formed by a 
fourth cylinder. It is drawn off 
by a blower for condensation. 
Noncondensed gas supplies 
more than enough fuel value 
for the process. Koal Krudes 
expects to use about half the 
gas for fuel and flare the rest 
or use it for drying the coal 
feed, 

Twin stainless steel screw 
conveyors of adjustable speed 
remove the char from the re- 
actor. Char is cooled by pass- 
ing it through a series of 
water-jacketed screw conveyors. 
Conventional absorption proc- 
esses collect the condensed ma- 
terials. 

The plant at Red Lodge will 


consist of four to six retorts, 30 
in. dia. and 10 to 16 ft. high. 
Dimension of the coal-contain- 
ing annular space—2 in,—re- 
mains the same whatever the 
size of the retort tubes. 

> Good Lineage—The commer- 
cial plant being built is the 
fruit of experimental operations 
conducted by PD&P Processing 
Co. of Lewiston, Idaho, which 
was formed for the purpose in 
1951. Koal Krudes is a PD&P 
affiliate recently organized to 
handle operation of the fuli- 
scale unit. 

The fourth in a series of pilot 
plants, a $100,000 model, has 
been in operation for two years 
at Montana State College, Boze- 
man, Mont. Lloyd Berg, head 
of the school’s chemical en- 
gineering department, has di- 
rected the job of perfecting 
equipment design. 

Montana’s state legislature, 
interested in upgrading state 
resources, invested $40,000 in 
Koal Krudes research; the Red 
Lodge Chamber of Commerce 
underwrote $40,000 worth of 
Koal Krudes stock during a re- 
cent public offering. 
> Neither Hot nor Cool 
Comparing Koa] Krudes’ me- 
dium-temperature process with 
low-temperature (below 1,000 
F.) carbonization processes or 
with standard high-temperature 
(1,500 to 2,000 F.) slot-type 
ovens is like using one yard- 
stick to compare apples and 
oranges. 

Low-temperature processes, 
though usually continuous like 
Koal Krudes’ process, aspire to 
quality and quantity production 
of chemicals, as well as of char. 
For Koal Krudes and the high- 
temperature processes, the em- 
phasis is on carbon output; 
chemicals are decidely in the 
byproduct class. In contrast to 
Koal Krudes’ soft char, high- 
temperature processes are, of 
course, tailored to turn out blast- 
furnace coke strong enough to 
resist abrasion and crushing. 

Because operating tempera- 
tures for slot-type ovens run 500 
to 800 F. higher, costs of con- 
struction and operation are 
higher than Koal Krudes’ antici- 
pated costs. An attempt to use 
a slot-type plant for charring a 
noncoking coal at Koal Krudes’ 
1,100 to 1,400 F. would probably 


be impractica] and uneconomical. 
The smallest economic slot-type 
oven battery would turn out 
about 820 tons/day. It is doubt- 
ful whether any one marketing 
area in the Northwest could ab- 
sorb this output. 

On the other hand, total 
Northwest demand for smelting 
carbon far exceeds that avail- 
able from the area’s large exist- 
ing coking ovens, U. 8S. Steel’s 
Geneva, Utah, and Colorado Fuel 
& Iron’s Pueblo, Colo., installa- 
tions. These plants, of course, 
minimize coke breeze output in 
favor of maximum metallurgi- 
cal coke production. In any case, 
as with carbon imported from 
Canada and the Midwest, freight 
charges for Geneva or Pueblo 
product would add to the smelt- 
er’s costs. 
> Expanding Sponge — Sponge 
iron smelting, for one, is a West- 
ern char market which is likely 
to multiply many times in the 
next few years. And the pattern 
of this growth promises to form 
something like “the house that 
Jack built.” Anaconda now 
uses sponge iron as a precipitant 
in its leach-precipitation-float 
process for refining oxides of 
copper. Because the grade of 
western copper ores is steadily 
getting poorer, all refiners must 
turn increasingly to hydrometal- 
lurgical processes, rather than 
the pyrometallurgy suitable for 
handling prime ore. 

Up to now, many refiners have 
used tin cans—hard to come by, 
transport and clean—as their 
precipitating agent. But they’re 
expected to follow after the Ana- 
conda company in the switch to 
sponge iron, 

To produce 1 Ib. of copper, 
about 4 Ib. of sponge iron is 
needed. And at least 1 Ib. of char 
goes to make each pound of iron 
produced. Thus, because about 
200,000 tons of copper was pro- 
duced via leaching last year in 
the West, the potential annual 
market for char for this market 
alone now stands at more than 
800,000 tons. And this figure 
may look small stacked against 
increasingly prevalent oxides of 
the char’s future in refining the 
copper. 

The market may grow still 
bigger if the char takes a hoped- 
for place in standard sintering 
of sulfide ores of lead and zinc. 
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when you order 
solvents from Shell Chemical 


When you make Shell Chemical 
your headquarters for solvents, 
you can be sure that the prod- 
ucts you receive will meet or 
exceed the highest purity stand- 
ards set by industry. 


Shell high-purity solvents are 
dependable in supply, too, be- 
cause they are based on stable 
sources of basic raw materials. 
And Shell’s technical service 
staff is prepared to work directly 


with you to help make your 
product a better product .. . 
at lower cost. 


Next time you’re ready to or- 
der solvents, check with Shell 
Chemical. Find out how you can 
save money through multi- 
product shipments in tank cars 
or tank trucks. Prompt delivery 
is assured from conveniently lo- 
cated storage facilities. Write for 
specifications and quotations. 











Shell Chemica! is your 


dependable source of— 


Acetone 

Mesity! Oxide 

Methy! Ethy! Ketone 
Methy! lsobuty! Ketone 
Ethy! Amy! Ketone 

Ethy! Alcono!l 

Neoso! © 

tsopropy! Alcahot 
Hexylene Giycol 

Methy! Isebuty! C arbinol 
Diacetone Alecho! 
Secondary Buty! Alcohol 
leopropy! @ther 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 








Atlenta + Besion + Chicage + Cleveland + Detroit » Houston + Los Angeles » Newark » New York » San Francisco + $1. Lewis 
IN CAMADA: Chemical Division, Shell Oll Company of Coneda, Limited + Mentrest + Terente + Vancouver 
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WHAT'S HAPPENING .. . 


Arkansas to Make More 
Newsprint, Food Board 


International Paper Co, is 
ready to start building a $57- 
million newsprint and bleached 
kraft board mill at Pine Bluff, 
Ark. And in Ashley County, 
Ark., Crossett Co. has just com- 


pleted a $16-million, 150-ton/day 
bleach food board mill which 
utilizes up to 65% hardwood 
pulp. 

Annual production at the Pine 
Bluff mill will be 130,000 tons 
newsprint and 165,000 tons 
board. Mill will be completed in 
the fall of 1957, This Septem- 
ber, International will start up 





Unusual LPG feed supplies 
new 14,000-ton/yr. anhydrous 
ammonia plant of Fertilizers & 
Chemicals Lid., Haifa, Israel. 
Region lacks such common raw 
materials as methane or natural 
gas, so the plant pipes refinery 
gas (about 60% butane, 40% 





LPG Feeds New Israeli Ammonia Plant 


propane) from nearby Irdq 
Petroleum Co. unit. Liquefying 
gas at refinery can cut size of 
required connecting pipeline and 
facilitate surge storage. Photo 
shows unit for removing CO 
after reforming LPG with 
steam. 








its first Southern newsprint mill, 
a 115,000-ton/yr. unit in Mobile, 
Ala. 

Formerly, Internationa] has 
centered its newsprint opera- 
tions in Canada, Last Febru- 
ary, however, its management 
reached an agreement with Olin 
Mathieson to buy 395,000 acres 
of timberland in Arkansas, Lou- 
isiana and Eastern Texas for $33 
million. Despite current severe 
shortages everywhere, the com- 
pany has selected the industrially 
expanding South as a region 
likely to sustain present fast 
growth of its newsprint market. 

Crossett, describing its new 
plant as the first of its kind in 
the world, believes that it opens 
up an important new outlet for 
hardwoods unusable as saw tim- 
ber. Semichemical process used, 
the company feels, will greatly 
expand the papermaking poten- 
tial of Arkansas and the whole 
South. The process employs a 
double-strength bleach which re- 
quires highly automated control, 
resulting in a beneficiating of 
the hardwood fibres. 


News Briefs 


Refrigerants: Du Pont is about 
to start up a multimillion- 
dollar plant for manufacture 
of Freon refrigerants and 
aerosol propellants in An- 
tioch, Calif. 


Chlorine: Pennsalt will increase 
chlorine production from 50 
to 150 tons/day at its Calvert 
City, Ky., works. The MclIn- 
tosh, Ala. plant of Olin 
Mathieson will double its pro- 
duction of chlorine and caus- 
tic soda in an expansion pro- 
gram to cost $7.5 million. 
Chlorine output will be 250 
tons/day; caustic, 280 tons. 


Formaldehyde: Facilities for a 
25% increase in production 
of formaldehyde, methanol, 
acetaldehyde at Celanese’s 
Bishop, Tex., plant will be 
completed early in 1957. The 
company will, for the first 
time, use its direct oxidation 
process for production of for- 
maldehyde. Borden Co. will 
complete a 36-million-lb./yr. 
formaldehyde plant in Fay- 
etteville, N. C., by year’s end. 
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At last eoothe solution to 


— « peally tough 


Sub-micron fumes are the really tough than 150 commercial installations and 
gas cleaning problems. These fumes can- in more than 70 pilot investigations. 
not be economically or effectively con- = ‘The table lists some of these com- 


trolled by conventional cleaning devices. mercial installations. All of these really 
However, the Chemico P-A Venturi tough problems and many more are 

Scrubber is proving its success in solving being solved with complete satisfaction 

these really tough problems in more to users of P-A Venturi Scrubbers. 








PROCESS 


Incinerator—Flue Fed 
Incinerator—Sodium Disposal 
Incinerator—Industrial 
Dry Ice & CO» Plants 
CO» Gas for Process 
Boiler Flue Gas 
Enamel Frit Furnace 
H SO , Concentrator 
Copperas Roasting 
Cobalt Ore Roasting 
Chemico Wet Type Acid Plant 
Chloro-Sulfonic Plant 
Phosphoric Acid Plant 
Phosphoric Acid Concentrator 
Phosphor Copper Furnace 
Smelting—Non-Ferrous 
Blast Furnace 
Reverb. Furnace 
Comb. Blast & Reverb. 
Brass Furnace 
Ajax Furnace 
Steel Plant 
Oxygen Steel Process 
Blast Furnace 
Zinc Sintering 
Wood Distillation 
Na2SiF.» Dryer 
Iron Chloride Concentrator 
Unknown 
Lime Kiln 
Detergent Spray Dryer 
Furfural Residue Burner 
Nodulizing Kiln 
Aluminum Pot Lines 
Carbide Furnace 
Asphalt Plant 


DUST OR FUME 


Fly Ash 

Na;,O 
Radioactive Dust 
Amine Recovery 
Fly Ash 

Fly Ash & SO, 
Dust & HF 
H.SO, 

H.SO, 

H,SO, 

H.SO, 

H.SO, 

H 3PO 4 

H;PO, 

H 3PO 4 


Lead & Organic 
Lead Compounds 
Lead Compounds 
Zinc Oxide 
Beryllium Fumes 


Iron Oxide 

Coke & Iron Oxides 
Zinc Oxide 

Tar Products 

SiF , & Dusts 
FeCi. & HCL Mist 
Carbon Black 
Lime & Na,O 
Chemical Fume 
Fly Ash 
Manganese & Lead 
Tar Fog, Fluorides 
Metal Oxides 
Rock Dust 





INSTALLED 
CAPACITY CFM 


32,000 
9,000 
6,000 
72,460 
500 
4,300 
11,900 
49,800 
34,250 
65,000 
41,000 
600 
91,900 
194,000 

15,000 


12,000 
23,500 
7,000 
7,500 
4,000 


140,000 
788,000 
75,000 
3,500 
700 
40,000 
1,700 
18,000 
250,000 
36,000 
25,000 
40,000 
1,000 
80,000 








Write to our P-A Sales, Department for Bulletin M-102 describing the simple 
operating principle of the P-A Venturi Scrubber, and Bulletin M-103 explaining 
its metallurgical fume applications in the steel industry. 


CHEMICAL CONSTRUCTION CORPORATION 
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525 WEST 43rd STREET, NEW YORK 36, N. Y. 
Technical Representatives Throughout the World 


Telephone LOngacre 4-9400 
Cable Address: CHEMICONST, N. Y. 





one Airstream Conveyor does 


The Dracco Airstream Conveyor recently 
installed by the Rome Kraft Company, 
Rome, Georgia, performs two separate 
handling functions. First, salt. cake is 
unloaded from railroad cars to storage; 
later, when required, it is conveyed from 
storage to process. Both operations are 
economically handled by one conveyor 
—with materials moved by air at 10 
tons per hour. 

This versatile, low-cost handling is 
typical of Dracco Airstream Conveyors 
—the modern method for moving all 
types of dry, bulk granular, or powdered 


FREE! THE DRACCO ENGINEER. De- 
scribes Dracco solutions to many bulk ma- 
terials handling and dust control problems— 
includes tips on improving plant efficiency . . . 
published quarterly. Get on the mailing list. 
Write-on your letterhead today | 
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Ge. 


materials. Air conveying of chemicals, 
foods, plastics, grains and hundreds of 
other materials is fast and safe. There is 
no costly manual handling and one-man 
supervision is normal, Buying materials 
in bulk provides added savings. 
Dracco Airstream Conveyors can load 
and unload, distribute to process, trans- 
port between plants, and weigh, blend 
and batch automatically en route. There 
is no dust, no material loss from spillage 
or broken bags, no spoilage from mois- 
ture and contamination. Their self-clean- 
ing feature permits sanitary handling of 


two 





Dracco Airstream Conveyor at 
Rome Kraft Company paper mill 
unloads salt cake (sodium sulfate) 
from incoming railroad to 
storage tank through line (1). For 
use in process, salt cake is moved 
through line @ to recovery boil- 
ers. Rome Kralt reports operation 
is simple and dust-free. 


handling jobs 


foods, allows quick switchover to other 
materials without intermixing. Systems 
require minimum space, can be installed 
in any new or existing plant. 

In all these ways, air moves materials 
better. And no one moves air better than 
Dracco, On your next bulk handling 
problem, call in Dracco for a cost-saving 
solution. Write for literature today. 


DRACCO CORPORATION 
4040 East lléth Street - Cleveland 5, Ohie 


Yhuusieam. CONVEYORS - DUST CONTROL EQUIPMENT 
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Kaiser Chemicals Division, Kaiser Aluminum & Chemical 


1924 Broadway, 


Sales, Inc. 


Regional Sales Offices: 


‘ 


. 3 Gateway Center, PITTSBURGH, 


OAKLAND 12, Calif... 


. 518 Calumet Building, 5231 Hohman Avenue, 


Hammond, Ind. (CHICAGO). 
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Copper Formate Outdoes Copper Naphthenoate in Textile Treatment 
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New Preservative Challenges Old Standbys 


Copper formate is banking on its outstanding 
properties to give it a fair share of the markets now held 
by copper naphthenate (textiles) and cresosote (wood). 


Two old standby preserva- 
tives—copper naphthenate (tex- 
tiles) and creosote (wood)—are 
in for some competition now 
that National Cylinder Gas has 
come out with a new preserva- 
tive process based on the use of 
copper formate. 

For NCG’s process is said to 
do a better job than either the 
naphthenate or creosote in 
their respective fields. And all 


146 


because treatment of either 
textiles or wood with an aque- 
ous copper formate solution 
chemically fixes the copper com- 
pound to the cellulose mole- 
cule, insuring long-time preser- 
vation. 

> For Cotton, Linen, Rayon -—— 
Application of the new preserv- 
ative to fabrics involves three 
simple steps—treating the cloth 
with copper formate solution, 


padding to give correct copper 
pickup, heating (preferably in 
an autoclave) at 100 to 150 C. 
for 10 to 60 minutes to convert 
the copper compound to the in- 
soluble copper complex. 
Although such _ treatment 

matches copper naphthenate in 
superior rotproofing and resist- 
tance to leaching, it has the 
edge over the naphthenate be- 
cause it: 

¢ Leaves fabrics odorless. 

eImparts a soft hand 
(feel). 

Causes no 
human skin. 

*Doesn’t affect washing or 
dyeing qualities of fabrics. (Nat- 


irritation to 
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Operating records show that it takes 6 men 
two hours to open an old-fashioned 72” hand- 
wheel-actuated gate valve, 


The new Semet-Solvay hydraulically-operated 
72” valve* can be opened manually by one man 
in 17 minutes... and by a small motor-driven 
pump in just 2% minutes! 


Semet’s new valves have these advantages, 
too: 
@ the hydraulic pump, manual or motor-driven, 
can be located either at the valve, or remotely. 


® one smal] motor-driven pump can be used to 
serve a group of valves, — 


@ a dial type position indicator is provided and 
may be located either at the valve or at some 
remote point, 


@ each valve is equipped with a mechanical 
locking device to lock the valve in open posi- 
tion, or, optionally, in any position. 


@ all operating mechanism is mounted in a com- 
pletely dust-tight, enclosed yoke. 


@ a pair of powerful jack screws is provided 
to release valve gates frozen from disuse. 


@ two large clean-outs are provided below the 
gates. 


®@ construction can be of cast iron, c#at steel, 
fabricated steel, or special alloy. 


@ they are available in gate valve and gogyle 
valve types. 


Specialists in designing and fabricating 
custom-made processing equipment, Semet will 
provide accurate estimates from your specifi- 
cations or blueprints. Write to us for additional 
information. 


eo j 8 
ae. eR tee 
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SemetSolvay Engineering Division 
ALLIED CHEMICAL & DYE CORPORATION, 40 Rector Street, New York 6, N.Y. 
DESIGHERS «© ENGINEERS + FABRICATORS + ERECTORS * Patents appited for 





Newsworthy chemicals this month 


Copper formate preserves textiles, wood. ..146A 


Moldable polystyrene beads 


Formvar-urethane wire coatings 


Natural rubber substitute 
Gallium seals vacuum equipment 


Nitrile rubber resists discoloration 


Five new silicone rubbers 


Silicone rubber meets aeronautical specs. .152D 


ural color of fabric changes to 
light tan on formate treatment 
compared with dark green with 
naphthenate. ) 
¢ Eliminates fabric impreg- 

nation via expensive, hazardous 
organic solvents. 
> Tests Prove Superiority — 
Added proof of copper for- 
mate’s superiority is available 
from results of tests for resist- 
ance to weathering and micro- 
biological attack. 

After seven months of out- 
door weathering, breaking 
strength of NCG-treated fabric 
is 20% greater than naphthe- 
nate-treated cloth, 30% greater 
than untreated cloth. And after 
200 hours of artificial weather- 
ing (exposure to the intense 
rays of a carbon arc lamp, with 
alternate wetting and drying), 
breaking strength of NCG- 
treated canvas is unaffected. 

Soil burial tests (strips of 
fabric buried in fertile soil con- 
taining rotting and decaying 
agents) produce equally good 
reults. While formate-treated 
cottons maintain nearly all 
(about 95%) of their breaking 
strength after 14 weeks, naph- 
thenate-treated fabrics lose 
about 15% of their breaking 
strength in the same period. 
And untreated cotton fabrics 
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Cobalt-60 gamma-ray sources 


Flake tallow alcohol 

Man-made carbides for milling, cutting... . 
Pressure-sensitive Teflon tape 

Tallow alcohol-based nonionic detergents. . 
Fertilizer and insecticide emulsifiers 
Itaconic acid in two grades 

Organic mercurial seed disinfectant 


Phthalocyanine green toner 


ties number is also Reader Service code ae 3 
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completely disintegrate within 
7 to 14 days of soil burial. 

> Pay-Off in Wood, Too—As in 
fabric treatment, wood impreg- 
nation with copper formate 
is simple—following the cur- 
rently accepted full-cell method 
for water-borne preservatives.” 
After impregnation, copper is 
chemically fixed to the wood 
cellulose by heating with steam 
under presure at 100 to 150 C. 
for 4 to 6 hours (depending on 
wood size) or curing at high 
temperatures for a similar time 
period. 

Results of such treatment 
open up possible applications 
for formate-treated woods which 
have been closed to creosote- 
treated timber. For aside from 
the odorless, non-toxic and non- 
irritating aspects of formate- 
treated wood, it has these added 
advantages over creosote im- 
pregnation: 

¢Clean and oil-free. Wood 
can be laminated, painted or 
glued, 

¢ Non-leachable (because of 
chemical tie between copper 
and cellulose). Ideal for out- 
door use—in ships, boats, docks, 
pilings and other structures ex- 
posed to marine borers in salt 
water. 
> Outdoor Tests Successful — 
Long-term tests (conducted in 
Biscayne Bay, Florida) show 
that panels impregnated with 
less than 20 lb. of creosote per 
cu. ft. are attacked, some com- 
pletely destroyed. NCG-treated 
the Goak, Welrwek ty cakition. of 
Wien he macro pecscrvatine can ts 
forced into the timber, pressure is re- 


leased and the pressure cylinder 
drained, 


panels, on the other hand, are 
unaffected. And accelerated 
leaching in hot sea water indi- 
cates that at least 30 to 40 years 
exposure won’t decrease the 
copper content of NCG samples 
below the limit that protects 
the wood. 

Formate-treated woods afford 
excellent protection in soil bur- 
ial tests, too, showing about 1% 
decay over 9 months compared 
with 50-80% (depending on the 
type of wood) for untreated 
lumber. 
> Present and Future—Within 
the next few months, the new 
fungicide will be made avail- 
able to both the textile and 
wood industries at costs com- 
petitive with preservatives now 
on the market. 

But long-range plans call for 
copper formate to invade other 
fields. Next on the list: paper 
for protection against mildew 
and rot by destroying cellulosic 
bacteria. — National Cylinder 
Gas Co., Chicago 11, IIL. 146A 


Man-Made Diamonds 


One step nearer to commer- 
cial production. 


Now that man-made indus- 
trial diamonds are being pro- 
duced in limited quantities, 
General Electric is one step 
closer to its two-fold goal of 
making these diamonds com- 
mercially available at a market- 
able price. 

Supply of industrial dia- 
monds is essential to U. S. in- 
dustry—largely for finishing in- 
terchangeable parts which must 
be held to close tolerances and 
for shaping and dressing grind- 
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SAFETY IS WELL IN 


when you preserve 
with 


Here is your solution to the problem of safe 
and effective preservation of products vulner- 
able to fungal and bacterial attack. By pre- 
venting the growth of such microorganisms, 
Heyden Parasepts eliminate costly breakdown, 
resultant malodor and discoloration of your 
product. 


Harmless and non-irritating to the skin, 
the Parasepts find wide use in creams, lotions 
and other cosmetics; also in finger paints, 
tooth pastes and antibiotics where a low level 
of toxicity is required. 


As non-ionic, neutral esters, Parasepts 
may be used in combination with other 
preservatives to achieve protection with max- 
imum safety. 


HAND... 


PARASEPTS' 


You will benefit from these outstanding 
advantages of the Parasepts: 


@Colorless, odorless and tasteless in recommended 
concentrations. 
®@Non-irritating to skin; extremely low toxicity, 


®Economical~—effective in low concentrations, 


Heyden offers Methyl, Ethyl, Propyl, and 
Butyl Parasepts in purified and _ technical 
grades to meet your specific requirements. 


Write for Bulletin PSPT-1 and detailed 
technical information. 


HEY DE Ri 


CHEMICAL CORPORATION 
342 Madison Avenue, New York 17, New York 


CHICAGO « CINCINNATI « DETROIT « LOS ANGELES « PHILADELPHIA 
PROVIDENCE « SAN FRANCISCO 
in Conede: McArthur Chemical Co,, Ud., Montreal and Toronto 
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ing wheels that produce these 
tolerances. 

In an emergency, if the source 
of natural stones (South Af- 
rica) were cut off, many of our 
key industrial processes would 
be seriously handicapped. But 
a domestic source of man-made 
diamonds, such as G.E. envi- 
sions, would help make the U. 8. 
independent of the natural 
source, 

And if the cost of man-made 
diamonds can be brought down 
below those now being mined, 


ORIGINAL beads are sometimes... 


industrial diamonds could be- 
come a $200 million annual busi- 
ness within the next decade.— 
Carboloy Dept., General Elec- 
tric Co., Detroit 32, Mich. 148A 


Urethane Wire Coatings 
Don’t have to be stripped 
before soldering. 


Latest wire insulating ma- 
terial entering the field of 
competition against traditional 
Formvar-phenolics (polyvinyl 


PRE-EXPANDED before . . . 


Molding Polystyrene Beads Into Any Shape 


German-developed polystyrene foam 


now 


A German-developed polysty- 
rene foam will soon be available 
on the domestic market, now 
that a U. S. firm has obtained a 
license for its production. 

The new product, to be known 
as Uni-Crest, is basically iden- 
tical to and possesses properties 
similar to that of Styrofoam. 
But it has added advantages, 
chief of which is that it can be 
molded into any shape or form. 
(Styrofoam is shaped by me- 
chanical means—turning, etc.) 

The finished product is made 
from beads resembling coarse 
sugar grains. Whether the 
beads are used in their original 
form or pre-expanded to slightly 
larger size depends on the type 
of molding and the density of 
the form desired. 

When expanded and welded 
together, the beads form a ho- 
mogeneous, snow-white product 
composed of minute individu- 


150 


being made inthis 


country. 


ally closed cells. This product 
is extremely lightweight, rang- 
ing from 1-20 lb./cu. ft. Heat 
transfer rate is exceptionally 
low and moisture absorption is 
less than 1% even after days of 
total submergence. Its coeffi- 
cient of expansion is small, ap- 
proximately that of tin. 
Uni-Crest can be laminated 
with wood, steel, aluminum, 
plastic, etc. It’s odorless, non- 
toxic, non-friable, vermin resist- 
ant, easy to cut. It will be avail- 
able in molded slab, brick or 
block form in lengths up to 12 
ft., widths up to 4 ft. and thick- 
nesses up to 8 in. It will also be 
molded to specification in vary- 
ing shapes, sizes and densities. 
Biggest markets will be in- 
sulations, packaging and dis- 
play materials, floatation prod- 
ucts (life rings and preservers, 
buoys, etc.).—United Cork Com- 
panies, Kearny, N. J. 150A 


formal plus alkyl phenolic modi- 
fier) is Formvar-urethane. 

Chemically, the new material 
differs from Formvar-phenolics 
in that an isocyanate (Mon- 
santo’s Mondur-S) replaces the 
phenolic resin in the formula- 
tion. Physically, there’s much 
to be said for Formvar-urethane 
coatings: 

¢ Don’t have to be stripped 
off wires that are to be soldered. 
Urethane bond breaks at solder- 
ing temperatures (360 C.), leav- 
ing a clean wire surface. 

¢Equal or excel Formvar- 
phenolics with regard to elec- 
trical properties and resistance 
to heat and water. They show 
outstanding resistance to ther- 
moplastic flow and effect of re- 
frigerants, have very low ex- 
tractible content. 

While meeting the generally 
accepted specifications of the 
magnet wire industry, perform- 
ance of Formvar-urethane coat- 
ings don’t entirely equal Form- 
var-phenolics with respect to 
flexibility, adhesion, resistance 
to abrasion, heat shock and sol- 
vents. 

New enamels are not in- 
tended as general replacement 
for Formvar-phenolics. They’re 
aimed at certain specialized ap- 
plications.—Shawinigan Resins 
Corp., Springfield 2, Mass. 150B 


Synthetic Rubbers 


Four different companies 
offer eight varieties—one 
butadiene, one nitrile, six 
silicones. 


Again this month, we find 
that activity in the synthetic 
rubber field is moving along at 
a merry clip. 

¢Phillips Petroleum Co.’s 
new cis 1,4 polybutadiene gives 
promise of providing an eco- 
nomic alternate for natural rub- 
ber in many uses. Heat buildup 
of this rubber in the Goodrich 
flexometer is 20 F. below that of 
standard GR-S cold rubber. Re- 
silience is 10-15% better than 
GR-S and freeze point is about 
--160 F., some 90 degrees better 
than GR-S. 

Unlike emulsion polymerized 
butadiene, the new rubber is 
easily compounded by standard 
techniques, has excellent bal- 
ance of other physical proper- 
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THEY STARTED THE 
AMERICAN ALKALI INDUSTRY 


These men of Solvay - - - 75 years ago! 


Marking our 75th Anniversary this year, we take pride in 
Solvay’s pioneer role in the establishment and development of the 
American Alkali Industry. But, at Solvay we do not think of pio- 
neering as a picture from the past but as a continuing job for today 


and the years ahead. 





AMERICAS FIRST 
PRODUCER 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
A 61 Broadway, New York 6, NM. Y. 
bn BRANCH SALES OFFICES 


Boston + Charlotte + Chicago + Cincinnati + Cleveland 
Detroit + Houston + New Orleans « New York « Philadelphia 
Pittsburgh + St. Louis + Syracuse 
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ties. Infra-red studies confirm 
that the material is better than 
90% of the cis polymer with 
small amounts of trans 1,4 and 
1,2 addition. 

In addition to the synthesis 
of natural rubber’s synthetic 
counterpart, Phillips has also 
synthesized trans 1,4 polyiso- 
prene, the synthetic counter- 
part of gutta percha and balata. 
Economics of this latter devel- 
opment may open up new uses 
for this material, which has 
been expensive to obtain from 
natural sources. 150C 

* To meet the increasing de- 
mand by industry for oil-resist- 
ant rubbers in applications 


where color or non-staining 
properties are of prime im- 
portance, Goodyear Tire and 
Rubber Co. has developed an 
improved, light-colored nitrile 
rubber, Chemigum N6B. 

By using a new and improved 
antioxidant system, N6B be- 
comes a non-staining, non-dis- 
coloring version of the standard 
Chemigum N6. Both products 
are about equal in physical and 
gum properties and extremely 
close in compounded properties 
before and after aging. But the 
new rubber has an added advan- 
tage — superior resistance to 
discoloration. 

Color characteristics of N6B 





Not Butter, But Gallium 


A promising new application 
for gallium —the metal that 
melts in your hand—is as a seal- 
ant in the many glass joints and 
valves in laboratory vacuum 
equipment. 

This new market for the long 
available, but seldom used, won- 
der metal makes possible the re- 
design of vacuum equipment to 
afford simplification and lower 
operating cost. 

Simplified operation: Gallium, 
unlike the widely used silicone 
grease sealants, doesn’t evapo- 
rate at high vacuums and isn’t 





dissolved by cleaning solution. 
A liquid at 86.5 F., it’s easily 
inserted in the joint sleeve and 
clings instantly to the glass sur- 
face. At it cools to room tem- 
perature, it becomes solid and 
expands, forming a perfect seal. 

Lower cost: Gallium’s low 
melting point simplifies equip- 
ment dismantling and reassem- 
bling. And elimination of re- 
peated dismantlings — to clean 
and reseal leaky joints—prom- 
ises to reduce operating costs.— 
Aluminem Co. of America, Pitts- 
burgh, Pa. 152A 








make it ideal for light-colored 
applications like flooring, clear 
cements and applications where 
resistance to ultraviolet light of 
photochemical degradation is 
needed 152B 
¢ General Electric has added 
five new silicone rubbers to its 
standard line of products— 
three having the same shrink- 
age as organic rubber, two de- 
signed specifically for the pro- 
duction of expanded unicellular 
(sponge) silicone rubber. 

The first three compounds, 
SE-361, SE-371, SE-381, make 
possible, for the first time, the 
molding of silicone rubber parts 
in the same molds used for or- 
ganic rubber parts. They also 
permit specification of closer 
tolerances with silicone rubber. 

A cost saving feature is the 
improvement of curing times. 
All three compounds may be 
cured equally well by mold, air 
vulcanization or steam methods. 

The two materials designed 
as sponge compounds, 81597 and 
81601, allow greater flexibility 
in production operations by the 
greatly increased time lapse be- 
tween the freshening-forming 
step and the cure—with little 
or no loss in resulting expan- 
sion. Freshened life ranges 
from 8-24 hr. 

For easier handling, uniform 
product and better sponging 
properties, both 81597 and 
81601 are furnished without 
blowing agents. (The fabricator 
incorporates the blowing agent 
during freshening.) Sponge 
made from these compounds 
may be used at temperatures 
as low as —120 F. and as high 
as 500 F. 152C 

¢ Newest member of Union 
Carbide and Carbon’s growing 
family of silicone compounds is 
X-1034R silicone rubber com 
pound. 

An outstanding feature of 
X-1084R is that it fully meets 
the requirements of Aeronau- 
tical Materials Specification 
3301B, something no previously 
available compound has been 
able to do. Thus fabricators 
can manufacture parts to this 
spec without compromising on 
properties or obtaining waivers 
from customers. 

Red-colored X-1034R is easy 
to handle, exhibits excellent re- 
sistance to high temperatures, 
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The Motor | 
you asked for! 


TAKES less space... because 
it’s the new FLAT-Type Motor 
GIVES more service ... 


because it’s a D : E bed . 


FOR SIZE AND WEIGHT, COMPARE THE 
NEW FLAT-TYPE WITH STANDARD MOTORS 


FRAME SIZE OVERALL LENGTH (inches) 


Flat- Flat- 
jor 182 | DWF 180| 14v%6 |10% 


Tove 213 | ovr 220| 17% [11% | 
Tor 26au | ow 200] 26 [10% Il 


The unique and perfect answer in integral 
motors—designed especially for the ma- 
chine tool and equipment industries. 
Packs full horsepower in less space... 
actually up to 48% shorter than standard 
motors without sacrifice in performance. 
Many pounds lighter, too, than conven- 
tional motors (over 50% in some cases), 
meaning vastly reduced over-hung weight. 
Standard radial construction, easy to dis- 
assemble and reassemble . . . no precision 


Fan Cooled 


fxd ‘ieee hi PRs dip: Ret teense heates: . 


APPROXIMATE 


NET WEIGHT (Lbs.) 
: ; : : 
ype 


ai |e | 
Paras 


alignments or complicated air-gap adjust- 
ments to contend with. Totally-enclosed 
.». no dirt, dust or moisture can get in. 
Available (non-ventilated) in ratings to 
3 HLP., and (fan-cooled) in ratings to 
20 HP. 

Perhaps the Diehl Flat-Type Motor is 
just what you need to solve your applica- 
tion problems. Give us the details and 
we'll be glad to submit recommendations. 
Ask for your copy of Bulletin CE-3461 


7% 


New Flat-Type superimposed 
on standard motor 


piel DIEHL MANUFACTURING COMPANY 
Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, NEW JERSEY 


ATLANTA + GALTIMORE - CHAPLOTTE, N.C. + CHICAGO + CINCINNAT! - DETROIT . MILWAUKEE - WEEDHAM, MASS. - NEWYORK - PHILADELPHIA . PITTSBURGH 
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has very low compression set 
and low moisture pickup. It can 
be molded, extruded or calen- 
dered with conventional or spe- 
cial catalysts, With di-tertiary- 
sutyl peroxide (DTBP) it can 
be used for thick sections. 

Along with its development 
of X-1084R, Carbide has also 
announced a safe and easy-to- 
use catalyst, X-1960 silicone 
rubber curing compound. This 
stiff, white paste contains a 
combination of silicone rubber 
gum, filler and 5% DTBP which 
is locked into the formulation 
so that it can’t evaporate. 

The new catalyst is designed 
to minimize precautions which 
must be taken with liquid DTBP 
itself (it produces fumes which 
may lead to flash fires). Carbide 
stresses that X-1960 is recom- 
mended only for curing Carbide 
silicone rubber compounds and 
is not for use with regular di- 
methyl! silicone rubbers. 152D 


Briefs 





Cobalt-60 gamma-ray sources, 
widely used in industrial 
plants for non-destructive in- 
spection of materia] for flaws, 
is latest addition in manufac- 
turer’s line of radioactive ma- 
terials. Sources are enclosed 
in a case, sealed against leak- 
age and individually cali- 
brated to within +10% of 
stated value. They provide an 
economical source of high en- 
ergy, pure gamma radiation 
and are available in 14 differ- 
ent values from 1 millicurie 
te 2,000 millicuries, — Nu- 
clear Instrument and Chem- 
ical Corp., Chicago 10, Ill. 

154A 


Flake form tallow alcohol, 
Sipon TX, is claimed to be 
the lowest cost fatty acid on 
the U.S. market. Already 
finding use as a detergent in- 
termediate, foam depressant 
and emolient, it also holds 
promise as a building block 
for manufacture of lube oil 
additives (pour point de- 
pressants, viscosity index im- 
provers) and as a raw ma- 
terial in the synthesis of 
polymerization modifiers and 
emulsifiers.—American Alco- 
lac Corp., Baltimore, Md. 

154B 
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Two man-made carbides have 
been developed—one, for mill- 
ing high-strength cast iron; 
the other, for precision cut- 
ting steel. Grade 860, for mill- 
ing, lasts 20-80% longer in 
machining high-strength cast 
irons such as used in the 
automotive industry. Grade 
830, said to be almost twice 
as tough as commonly used 
carbides for fine precision 
cutting steel, has a reported 
transverse rupture strength 
of 200,000 psi. — Carboloy 
Dept., General Electric Co., 
Detroit, Mich. 154C 


Pressure-sensitive Teflon tape 
defies action of many reactive 
chemicals (e.g., 3% and 80% 
H,SO,, 10% NaCl, 1% Na- 
OH), resists corrosion and is 
unaffected by temperatures 
ranging from —65 to 400 F. 
Called No. 549, the semi- 
transparent, blue-gray tape is 
made in both 34- and 64-mil 
thickness consisting of 2- and 
5-mil films coated with 14 
mils of silicone adhesive. 
Tape is available in 2- to 5-in. 
widths on 386-yd. rolls.— 
Minnesota Mining & Manu- 
facturing Co., St. Paul 6, 
Minn. 154D 


Nonionic detergents, based on 
low-cost tallow alcohol, are 
priced 20-50% below conven- 
tional fatty alcohol non- 
ionics, Designated Siponic E-1 
through E-5, these white, 
waxy solids range from oil 
soluble to water soluble, are 
heat stable and resist con- 
centrated acid and alkali. 
Siponics aren’t expected to 
compete with nonionics in 
general, but are being tested 
for specific applications, e.¢., 
pigment dispersing agents; 
components of textile auxil- 
iaries; ingredients in low- 
foaming, heavy-duty deter- 
gents. — American Alcolac 
Corp., Baltimore, Md. 154E 


Two emulsifiers, Emco] H-A 
and Emcol H-B, are said to 
allow farmers—for the first 
time—to mix liquid fertilizers 
and emulsifiable insecticide 
concentrates properly in the 
field. Both products permit 
a wide range of insecticides 
to be mixed with all types of 
liquid fertilizers. Compatible 
mixtures can be made be- 
tween Aldrin, BHC (benzene 
hexachloride), chlordane, di- 
eldrin, endrin heptachlor and 
nemagon, liquid fertilizer so- 
lutions.—Emulsol Chemical 
Corp., Chicago 5, Ill. 154F 


Itaconic acid is now available in 
two grades, pure and techni- 
cal. Price of pure acid has 
been cut from 60¢/lb. to 54¢/ 
lb., technical grade is 44¢/lb. 
—both in carload lots. In ad- 
dition, two new itaconic acid 
esters —dially] and monoally) 
itaconate—are being offered 
to industry on a _ research 
basis (for possible applica- 
tion in plastics manufacture). 
— Chas. Pfizer & Co., Inc., 
Brooklyn 6, N. Y. 154G 


Organic mercurial seed disin- 
fectant, Ceresan, is being 
marketed in liquid form—in 
varying concentrations. New 
formulations not only retain 
both the fumigating and re- 
sidual action of the dry com- 
pounds, but also offer the 
convenience of liquid and the 
safety factor of a dye which 
colors the treated seed. Ligq- 
uids have little or no tendency 
to corrode machinery or cause 
skin irritation. They’re avail- 
able in 5, 30 and 55 gallons.— 
E. I. du Pont de Nemours & 
Co., Wilmington 98, Del. 154H 


Phthalocyanine green toner, 
Cyan Green Toner 15-3100, 
has excellent working prop- 
erties, good ease of dispersion 
and freedom from bodying in 
protective coating formula- 
tions. It’s essentially non- 
bleeding in organic solvents, 
shows excellent stability in 
both acid and alkaline media. 
It should prove useful as a 
blending color with suitable 
yellows to produce varying 
shades of stable greens. 
American Cyanamid Co., New 
York 20, N. Y. 1541 
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With NETTCO: 
THE JOS 
RPIiGTATES 
THE 


DRIVE! 


Nettco Model WT Agi- 
tator in modern proc- 
essing plant — an engi- 
neered combination of 
Nettco’s standardized 
units assembled to 
handle the special mix- 
ing requirements of this 
leading dyestuffs man- 
ufacturer. The complete 
line of Nettco tank top, 
side entering, and pipe 
KBA Side Drive with Standard Belt Drive. line mixers, and Nettco agitator accessories is 
described in our Bulletin 551. Write for your 

copy today 

Nettco Agitation Engineers can help you 


get the right side drive agitator for your 
particular process. The Nettco line of side 
drive agitators offers a wide range of sizes, 
motor mounts, speed reduction designs, and 
stuffing box modifications. Standard units are 
available in the fuli range of horsepowers 


KBA Side Drive with Special 
from “4 to 30. Frames, shafts, and propellers Motor Mount. 


can be supplied in alloys to meet New wide line of portable and 


eae P P tripod mixers in capacities 
process conditions. For detailed in from 1/6 0 2 HP... In high 


formation on side drives ask for speed (1800 RPM) or medium 
speed (420 RPM) ranges. 


Bulletin No. 532. Feature high efficiency — leak- 
proof housings — adaptability 
to sanitary installations. Open, 
agitating problems — with side drive totally enclosed, and explosion- 

; p . proof motors available .. . in all standard 
or top entering agitators, with KMA Direct Motor Driven Side Drive. speeds. Request complete dota. 


Let Nettco help solve your 











Nettco Flomix® pipe line agitators, 

with agitator fittings and accessories 

of all types. We'll be glad 

to quote on your require- 

ments. New England 

Tank & Tower Co., 

87 Tileston Street, Everett KBA Gearmotor Driven Side Drive. 


49, Mass. 


Nettco Flomix serving 
in the production of 
glycerine ot a petro- 
chemical processing 


mat plant. Write today for 
‘tf 4 your copy of Bulletin 
i , No. 531 describing 


Flomix 
ENGINEERED AGITATION E 
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Wo. on the Lise 


for small forged steel gate 
valve jobs 


CHAPMAN LIST 960 


You'll find more Chapman List 960 valves on more 
jobs than other small forged steel gate valves. 

For standing up and keeping maintenance costs 
down it’s tops, by far, on the valve man’s preference 
list. The reasons are sound and several. 


Wedge gate faces are super hard . . . hardened to 

800 Brinell by Chapman’s exclusive Malcomizing 
process. They won't... they can't seize or gall. 
Easily replaceable seat rings are hardened stainless 
steel. Wear on seating surfaces is brought to a 
minimum. Bolted follower on the outside screw rising 
stem type has no exposed threads on its yoke 

... nothing that’s easy to corrode. 


Made to take . . . and stand up under . . . pressures 
from 380 psi at 1000° F. to 2000 psi at 100° F. 

(For higher ratings use Chapman List 990 valves.) 
Sizes from 4” to 2” in many different alloys. 

You can have either rising stem with yoke or rising 
stem with inside screw. And, depending upon your 
needs, the Bonnet joint is either ground metal-to-metal 
or gasketed. 


Catalog 10 has full information. It’s required reading 
for men interested in valves. Write for your copy today. 





THE 


CHAPMAN 


VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASSACHUSETTS 
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Were sold on'KARBATE eoujpment 1 cose 
fess, lasts longer, and Its easter to tnaintain / 


Here's how you save with 
‘“KARBATE”’ IMPERVIOUS GRAPHITE 
PROCESS EQUIPMENT 


®@ Lower first cost ® Rugged mechanical designs ® Quick delivery 

© Sustained low maintenance ® No metallic contamination ® Complete technical service 
@ Immunity to thermal shock @ Ease of installation ® Outstanding corrosion 

@ High thermal conductivity ® Light weight resistance 


No other material of construction combines all the Think of “Karbate” equipment first for new plant and 
advantages of “Karbate” brand impervious graphite. expansion; consider it always where corrosion is a factor. 


Write for Literature * Manufactured only by NATIONAL CARBON COMPANY 


The term "Karbate’ is a registered trade-mark of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY : A Division of Union Carbide and Carbon Corporation + 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dalles, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Torcato 
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This effluent is controlled at pH 7 


. +. @s it flows into a creek in northern Penn- 
sylvania, from a large HeSO, plant. It always 
meets State “clean streams” requirements for in- 
dustrial wastes because of its L&N pH Control 
System which includes Speedomax recorder, L&N 
Control Unit, Valve Drive Mechanism, and pH 
electrode assemblies like this flume-mounted unit. 

The first step in applying this close control is 
L&N’s pH Controllability Analysis. This unique 
appraisal of the process’s controllability factors 
(type of waste, variations in flow and concentra- 
tion, etc.) tells us whether your presently-instal- 
led treating process is actually controllable 


within the limits you impose, and if not, what 
must be done to make it controllable. Then we 
translate these data into the answers you need to 
engineer an efficient treatment system. 

Process Data Sheet 700(2), “L&N Speedomax 
Control of Plant Waste Disposal Processes,” ex- 
plains this unique and successful approach to 
waste treatment. Write Leeds & Northrup Com- 
pany, 4916 Stenton Ave., Phila. 44, Penna. 


WLI 


LEEDS | NORTHRUP 


TTR 
instruments if) automatic controls «+ furnaces 
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These “Hospital Valves 


for OXYGEN 


now serve many industrial needs 


JENKINS Bronze Globe and Angle 


with TEFLON disc and packing 





ee I 


Jenkins Fi 
and Angl 
signed fo 
controllin 
any non- 
services. I 
unique a 


not excee 
maximum 


services, 

constructi 

by Jenkin 
Get det 


of ‘valves 
complete 





s. 504 and 505 Bronze Globe ee. 
Hospital Valves were de- O 
the critical requirements of 
oxygen, nitrous oxide, or 
ammable gases in hospital 
dustry was quick to note the 
antages, and they are fre- 
cified for systems carrying 
ids for heating, cooling, light- 
ocessing, where pressure does 
400 psi, or temperature a 
of 150° F. 
d tested to comply fully with 
ion specifications for hospital 
ey have the “extra value” 
n throughout that is assured 
quality standards. 
ils—find out how these valves 
e efficiency and economy in 
ps for critical service. They 
example of the broad range 
or every service” in Jenkins’ 
ne. 








HH 








CHEMICAL 


Distributor, or write: 


ook 


Complies fully with “Standards for 


Non-Flammable Medical Gas Systems’ of — 


NATIONAL FIRE PROTECTION ASSOCIATION 
NATIONAL BOARD OF FIRE UNDERWRITERS 
AMERICAN HOSPITAL ASSOCIATION 


TEFLON Disc and Packing 


DuPont “Teflon” is a tough, “waxy” 
inert solid, gray-white in color, 
tasteless and odorless, non-adhe- 
sive and frictionless. Teflon’s high 
resilience assures perfect contact of 
disc with lapped, crowned seat for 
gastight closure, Packing is one- 
piece ring of Teflon, provides de- 
pendable leak-proof seal with 
light compression, 


Reinforced Body Casting 

High strength bronze body is 
ribbed along bottom centerline 
providing extremely high factor of 
safety. Guords against distortion 
from vibration, shock, or pipe 
strains. 


Degreased 

All bronze parts are thoroughiy 
degreased before assembly. 
Polished Spindle 

Alloy bronze spindle is polished 
to permit easy turning and assure 
leak-proof seal 

Patterns 

Globe Fig. 504, Angle Fig. 505 
Sizes and Pressure 

%" to 2” 400 Ib. O.W.G. 


GET COMPLETE INFORMATION J EK, NKI N = 
from your Jenkins Valve 


LOOK FOR THE JENKINS DIAMOND 


Jenkins Bros., 100 Park 
Ave., New York 17. Ask 
for Bulletin 116, 1066 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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NEW ALCOTWIN HEAT EXCHANGERS 
GIVE “BUILDING BLOCK” FLEXIBILITY, 
UNEQUALLED HEAT TRANSFER 


ALCOTWIN heat exchangers provide economi- 
cal, high performance in package form. Their 
double-pipe fin tubes, with a high ratio of 
extended surface, make them particularly 
adapted to water-cooled or vapor-heated 
services. 


Easily arranged and supplemented, ALCo- 
TWINS readily meet changing load and process 
requirements. Unlike conventional shell-and- 
tube heat exchangers, they never become 
obsolete. 


Standardized design of the ALCOTWIN allows 
custom selection of metallurgy for specific 
service, with the economy and availability 
provided by “off the shelf” standard parts. 


Complete data is available from any of 


ALCco’s sales offices. Or write P. O. Box 1065, 


Schenectady 1, N. Y., for brochure. 


160 


" atco LONGITUDINAL FIN TUBES 


" ‘Unequalled heat-transfer characteristics re- 
sult from the fused metal-to-metal bond 


‘between the “U” shaped fin channels and the 


tube. ALco’s heliarc welding techniques pro- 
vide a continuous, even bond resulting in 


higher efficiency. 





ALCO 











ALCO PRODUCTS, INC. 
New York 
Sales Offices in Principal Cities 
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it you! 
prea 
PAMALEIC AN 
NITRIC ACID MA 


ETHYLENE OXIDE PHTHALIC ANHYDRIDE 
DEHY DROGENATION 


DEHY DRATION 


GRATES or SUSPENDING BEDS 
PROTECTIVE ATMOSPHERES 


DESSICANTS 


— SYNTH 
HYDRIV a i Tomcy-\- GENERATION 
NUFACTURE 


CATALYTIC REFORMING 





You can benefit by using 
ALUNDUM*‘ catalyst carriers 


More and more chemical engineers are finding in 
Norton ALUNDUM catalyst carriers the R’s they need 
for faster, better, lower cost production in a wide 
range of processing. 

These fused alumina carriers are characterized by 
excellent mechanical, thermal and chemical stability. 
They have high resistance to abrasion and erosion, 


TYPICAL CHEMICAL ANALYSES (%'s) 


INTERMEDIATE | 
SURFACE AREA 


LOW SURFACE 
AREA 


Porosity Absorption 


and their low density is useful for packing and filling 
applications. Catalytically, they are crystalline in 
nature and are produced in two surface area types: 
low and intermediate. Intermediate surface area car- 
riers are subdivided into types A, B, and C, with 
varying characteristics, 


PHYSICAL PROPERTIES 


Vol. Bulk 


Crystal Surface 
Density 


Water Bulk 
Structure Area 


Density 








89.4-76,.6 77.0 
9.3-16.8 21.2 
0.5-1.3 0.2 


0.1 - 0.6 
0.4 


0.1 -0.8 
0.3~-0.4 0.5 
0.1~- 1.0 0.2 


0,2— 2.5 0.5 


Shapes and Sizes 
Spheres: (Low surface area) %¢”-1” 


diam; (Intermediate surface area) 4”- 
Y%” diam. Pellets: (All carriers) Y%” x 
Ye" -Y%_” x Ve". Rings: (All carriers) 
Vy” x %"x %” O.D.-1” x 1%" x 1” 
O.D. 


Typical Applications 
Low Surface Area Carriers: phthalic 
anhydride, maleic anhydride, ethylene 
oxide, protective atmospheres, synthe- 
tic gas generation, grates or suspending 
beds for active catalysts. 
Intermediate Surface Area Carriers: 
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‘ ow Surtace 40-50% 20-25% 


rea 


> Intermediate 
Surface Area 


1 
3 r/ce 
» TypeA . 


50-55% 


>» Type B 50-55% 


4 50-55% 
§ is 


catalytic reforming, dehydrogenation, 
dehydration, sulfuric acid manufac- 
ture, nitric acid manufacture, dessicants. 


Get More Facts 


on how Norton ALUNDUM catalyst car- 
riers are engineered and prescribed to 
give you the most effective combination 
of physical, thermal, chemical and elec- 
trical properties. Learn how they can 
improve and economize your process- 
ing. Call in your Norton Refractories 
Engineer, or write, mentioning your 
specific requirements, to Norton 
Company. 506 New Bond St., Worcester 


gr/ce 


gr/cc 


1.90-2.10 65-80 ibs/ft* Alpha 
gr/cc A 


-65-1.70 58 ibs/ft* 


A 
1.65-1.70 62 Ibs/ft* Alumina 


Less than 


lumina lm'*/gram 


60-70m'/gram 
(app) 


1,65-1.70 60 ibs/ft* 


(app) 20-30m'/gram 


Ipha 
5-10m*/gram 


(app) and 
Mullite 


6, Mass. Canadian Representative: A. P. 
Green Fire Brick Co., Ltd., Toronto, 
Canada. 


REFRACTORIES 
Engineered... R. .. Prescribed 


Glaking better products. . . 
fo make your products better 


"Wrode-Mork Reg. VU. 5. Pot. Off. and Foreign Countries 
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i a pipe that can take it? One that will 
end your corrosion worries? Want a pipe that 
handles acids, alkalis, alcohols, salts and hundreds 
of other chemicals with the same impunity with 
which it transports water? 

Then you want USS NationaL* PVC Plastic 
Pipe. 

This extruded Polyvinyl Chloride Pipe is avail- 
able in sizes 14” to 6” diameter—in Schedules 40, 
80 and 120. You can get NaTionaL PVC Plastic 
Pipe in two types: 


H A nl d l ] nl - NORMAL IMPACT—designed for installations re 


quiring the highest chemical resistance attainable, 


bd re | > together with high strength and excellent creep 
Acids? reistance 


HIGH IMPACT—designed for installations requiring 
excellent chemical resistance and a high degree of 
toughness, even at low temperatures. 


In addition to its excellent chemical resistance, 
NATIONAL PVC Plastic Pipe offers: 


Rigidity—permits use in overhead piping installa- 
tions with pipe supports. Schedules 80 and 120 
pipe may be threaded with steel threading dies. 


Lightness—twenty feet of 2-inch, Schedule 40 pipe 
weighs less than 13 pounds. Easy to install in 
cramped space and hard-to-reach places. 


Weather Resistance—resists deterioration due to 
aging when exposed to direct sunlight. Also resists 
fungi, bacterial action and soils. 


Simple Installation—fittings quickly and easily at 
tached by either solvent cementing, threading, heat 
welding, or adhesives. 


Smooth Internal Surface—results in low flow resist 
ance, minimizes build-up of deposits. 


*Trademark 


For further details on USS National Polyvinyl Chloride Plastic Pipe, including 
a complete list of chemical resistances, send for Bulletin 24. Write to National 
Tube Division, United States Steel Corperation, 525 William Penn Place, 
Pittsburgh 30, Pennsylvania 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL (AU PIPE 


U Wt to. Be he me ee Te 
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Vhcoke _ Chemical Corporation selects 


BAKER PERKINS mixers for processing 


rocket propellant 





a 


=e 


m9 E —s 
i * 
= 
> 


a 


The mixing of rocket propellant from new high-energy fuel materials 
is a sensitive, highly demanding operation. The mixers which do 
this blending must therefore be not only efficient, but dependable. 

Baker Perkins No. 15 Mixer shown here is but one of many 

bn in the rocket propellant fleld. This unit at the 

ol Chemical Corporation is enclosed in an explosion-proof 
room of reinforced concrete, and is engineered for complete 
remote control operation. Powered by a 50 H.P. silent chain drive 
motor, the No. 15 Mixer is constructed of Stainless Steel, and 
jacketed to carry 125 psi pressure of steam or water, Its Sigma 
blades revolve on anti-friction bearings, hydraulic tilt is provided 
for the mixing chamber, and the vacuum cover is pedestal mounted. 


a 
Ba ker Perkins Inc. Working capacity of this mixer is 100 gallons, and total capacity 


150 gallons. If you have a process that calls for a high-performance 


Chemical Machinery Division mixer, write Baker Perkins for complete catalog. 
Saginaw, Michigan 
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Naturalists have said that the forests would 
take over our cities in short order should 
all human activity cease. Railroads see vivid 
evidence of this on a small scale, They're 
constantly battling weeds on rights-of-way, 
on sidings, on spur lines. 

Today, the battle is being fought more suc- 
cessfully than ever before with a new and 


powerful broadieaf weed killer 2, 4-D. And 
this chemical is proving useful, too, in su- 
burban areas. 

Where does Sulphur fit into the picture? It 
takes Sulphur to make sulphuric acid. It 
takes sulphuric acid to make phenol. it takes 
phenol to make 2, 4-D. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17,'N. Y. 
Sulphur Producing Units 


© Newgulf, Texas 


© Spindietop, Texas 


@ Moss Biuff, Texas © Worland, Wyoming 
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For a Bigger Yield 





Higher yield in your case may mean cleaner, 
dryer cake . . . or better recovery of solubles 
... Or just plain fast, trouble-free operation 
on a job that’s got to be done. If you can get 
a few points better efficiency at no extra cost, 
why not? 

FEinc custom-designed continuous vac- 
uum filters have been doing just this for 37 
years: For instance: 

« Replaced six settling tanks in recovering plastic 
grinding waste . . . paid for itself in 3 months 


« Reduced moisture in iron pigment from 68 to 
59% 


Fora 
_ Bigger Yield 


FILTRATION ENGINEERS, INC. 
Newark 4, N. J 


ihoto tn @la-bielsmt—} 4m -1-3' 
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Cut recycling of difficult gelatinous sulphate 
cake from nine to five cycles 

Eliminated plugging, gave three hours more 
running time daily on sticky clay 

Reduced solubles in metallic stearate from 0.5 
to 0.05% 

Recovered % of chromates left by competitive 
filter 


All types of continuous rotary vacuum filters 
. . . String, horizontal, scraper, precoat, etc. 
... are custom designed and manufactured 
by FEinc . . . quality built because quality 
pays you. Ask for bulletins . . . or for recom- 
mendations . . . no obligation, of course. 


STRING HORIZONTAL 


CUSTOM DESIGNED CONTINUOUS FILTRATION 


SCRAPER 
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Thousands of dollars per month saved 


when DRYair replaced premium-grade nitrogen 


in testing electronic equipment 


4 ght 


A cloud of fog forms as moist air from the room 
meets the ~67° air in the test chamber, 


LECTRONICALLY-CONTROLLED pneumatic actu- 

ators built by the Electronics Division of 
Thompson Products, Inc, of Cleveland maintain 
400 cycles per second within limits of plus or 
minus one per cent—classed as “phenomenal 
accuracy” by men who know. Regulation and 
testing of this equipment is carried on in cold 
chambers simulating environmental conditions of 
altitude and temperature. 


Standard bottled nitrogen was used at first to 
drive these mechanisms, but it quickly froze up 
as it has a dewpoint of -50°F. Then they went to 





A recent check revealed that this BAC-150 Lectro- 
dryer* is delivering air dried to a -70°F. dewpoint. 


premium-grade nitrogen having a dewpoint of 
~-70°, but this costs 70 cents per cubic foot and as 
many as seven bottles of nitrogen were used per unit. 

Now they have this Lectrodryer. It takes air 
from the shop line, cleans and dries it to -70°F. 
dewpoint, actually saving them thousands of 
dollars every month. Thus the Lectrodryer pays 
for itself many times over. 

Have you a moisture problem? Write, giving 
data on it, to Pittsburgh Lectrodryer Company, 
303 32nd Street, Pittsburgh 30, Pennsylvania 
(a McGraw Electric Company Division), 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erianger, Paris XVI. 
in Belgium: S.A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYERS DRY : 
witH ACTIVATED ALUMINA 


LECTRODRYER 


# REGISTERED TRADEMARK U.S. PAT. OFF. 
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“INSIDE INFORMATION”. 
on FALK ;1:<. Shaft Mounted Drives 


Take a careful look inside the Falk all-steel Shaft Mounted 
Drive, and you will know why this newest member of the 
famous Falk family is ideal for applications where direct 
mounting on the driven shaft is desirable. It is the only drive in 
its field with all these superior ‘‘In-built’’ factors: — 

5 Backstop can be furnished with the 


unit or added later for positive 
prevention of reverse rotation. 
6 Positive Lubrication, continuous direct 
dip of revolving elements at all speeds. 
7 Tie Rod and turnbuckle serve as 
anchor and facilitate V-belt or chain 
adjustment. 


Write to Department 247 for 
engineering bulletin, including selec- 
tion and dimension details. 


1 All-steel Frame, with more than 
double the rigidity of iron, supports 
all rotating elements. 


2 Precision Helical Gears, designed 
and machined by Falk, rated to 
AGMA standards. 


3 Pressed Steel Housings, whose sole 
function is to keep oil in, dirt out; 
easily removed for gear inspection 
without dismounting unit. 


4 Through Holiow Shaft with counter 
bore provides for easiest 
installation or removal from driven 
machine shaft extensions. 





THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 


* High Speed Drives © Marine Drives 

© Speed Reducers * Special Gear Drives © Steel Castings 

© Flexible Couplings ® Single Helical Gears © Weldments 

© Shaft Mounted Drives ¢ Herringbone Gears ®@ Contract Machining 


© Motoreducers 
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+*-a good name 


EFFICIENT 
SPEED REDUCTION 
IN LIMITED SPACE 


SIX SIZES 

« 1/2 to 30 hp 

e Single or double 
reduction 

e Wide output speed range— 
420 to 10 rpm 


Expressly designed for topflight 
performance on installations requiring 
considerable speed reduction in limited 
space, the all-steel FALK Shaft Mounted 
Drive has quickly won acceptance through. 
out industry. This sturdy, compact, versa- 
tile reducing unit is an ingenious variation 
of the highly successful FALK Motoreducer 
design, pacemaker in its field for more 
than 20 years. Here, the time-proved 
design is adapted for mounting directly 
on the shaft to be driven, using V-belt 
connection to motor. Investigate now! 


A FEW TYPICAL APPLICATIONS 


LINE SHAFTING 


BUCKET ELEVATOR 


eo 


f 
BELT CONVEYOR GRAVEL CLASSIFIER 


in industry 
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Because process line joints of Chase Copper Water 
Tube and Solder-Joint Fittings have no internal 
projections, your pumping costs are kept toa 
minimum. Even heavy industrial fluids flow freely 
through Chase Copper Water Tube — its clean, 
smooth interior surface can never clog with rust! 


Process lines of Chase Copper Water Tube and 
Solder-Joint Fittings also put an end to costly re- 
pairs and maintenance. Once installed, the system 
Stays pressure-tight, trouble-free. 


Chase Copper Water Tube comes in long 
lengths, is easy to install, will give you years of 
rust-proof service. Find out more—Contact your 
nearest Chase Wholesaler or Chase warehouse. 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass, Copper & Stainless Steel 
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THE BEST FOR TWENTY-FIVE YEARS 

















Now with improved design... 
“THE BAGPAKER’* 
IP’s NEW, model “AF” 


“The BAGPAKER”* Model “A” for 25 years has proved there is no better method 
than the rotary turret for maintaining a high packing rate. Not one Model “A” 
Bag Packing Machine installed by us has ever been replaced by another design. 

Now this proven machine has been modified and simplified, incorporating all the 
improvements indicated desirable in 25 years of unrivalled successful operation. 
“THE BAGPAKER'’’ NEW MODEL “AF” FEATURES: @ New Simple Design, for free-flowing 
or semi-free-flowing feeds, fertilizers, etc. g@ Simplified Operation and Maintenance @ Automatic 
sewing reduces bag size—cuts cost @ Packs from 20 to 25 multiwall bags per minute with one 
operator g LOWER COST. 


"TRADEMARK 


For detailed information, call or write CE-7- -no obligatio 


Ibuvern. tonal |W ner....... 


BAGPAK DIVISION 








220 EAST 42NO0 STREET, NEW YORK 17, N.Y. 





BRANCH OFFICES: Atlanta - Baltimore - Boston - Chicago - Cincinnati - Cleveland - Daties - Denver - Des Moines - Detroit - Kansas City, Kansas Los Angeles 
Minneapolis - New Orieans - Philadeiphia - St. Louis - Sen Frencisco - IN CANADA: The Continental Paper Products, Lid , Montres!, Ottews, Toronto 
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Why the FIRST COST is the LAST COST 
with HILLS-McCANNA METERING PUMPS 





PUMP MAINTENANCE REPORT 


CHECK 


OK 


PLUNGER LUBRICAT 
“U” type pump with mechanical 


reciprocating drive. __ 


MONTH 


2 


JANUARY 


FEBRUARY 


MARCH 


APRIL 


MAY 











1< 
GUST 


SEPTEMBER 


OCTOBER 





NOVEMBER 
——---——<= "IK" typ@ pump with 


| hydraulic drive. 
n 





DECEMBER 








HILLS-McCANNA dependability pays off in lower maintenance 
..- longer life... greater accuracy... cost-saving versatility 


Maintenance reports from the leaders in many 
different industries prove the low-cost operation 
of Hills-McCanna metering and proportioning 
pumps... tell why these pumps are specified 
for installations requiring the finest equipment. 
Part replacement is remarkably low because 
there are few points of wear. Routine mainte- 
nance is simple and economical thanks to 
special Hills-McCanna features, such as sepa- 
rate interchangeable check valves and easy, pre- 
cise stroke adjustment (even while in operation 
when desired). Working parts are completely 
enclosed to keep them dirt-free. All U Type 
pump bodies are interchangeable in the housing 
for quick convertibility. Straight reciprocal 
drive eliminates bushing replacement. And, 


you'll find Hills-McCanna pumps mighty easy 
to install. 


If you must continuously meter or proportion 
small volume flows with great accuracy, you'll 
want to consider the “U” type pump—available 
in 1, 2, 3 and 4 feed units. The “K” type pump 
—also available in 1, 2, 3 or 4 feed units—will 
meet your larger flow requirements. 
Hills-McCanna can furnish a pump to meet 
every type of installation . .. with a wide choice 
of corrosion, wear and abrasion-resistant liquid 
ends ...in capacities and pressures for every 
need. 

Write for full facts now. You'll be dollars ahead 
tomorrow by investigating today! 


A dependable NEW HEART to put NEW LIFE into your chemical metering system! 


HILLS-McCANNA COMPANY 


3025 N. Western Avenue, Chicago 18, Illinois 


metering and proportioning pumps 
FORCE FEED LUBRICATORS + DIAPHRAGM VALVES 


also manufacturers of: 


MAGNESIUM ALLOY SAND CASTINGS 


July 1956 





CHEMICAL ENGINEERING 


Wissco Belts carry Libbey glassware through annealing lehr. The glassware—and the belts—are 
subjected to elevated temperatures for approximately an hour. This is another example of how... 


FAMOUS NAMES 


ride on WISSCO BELTS 
Libbey Glass Division of Owens-Illinois 


Libbey is a name that’s well known for glassware 
of top quality. For its annealing operation, which 
helps insure this quality, Libbey purchased 
four Wissco Belts of thin, flat construction with 
improved lehr edge. High heat is applied at the 
beginning of the operation, and then gradually 
diminished. The glassware emerges at the cool end 
of the lehr with stresses and strains equalized. 
Wisseo Alloy Processing Belts are the choice of 
many famous names in industry —leaders in their 
fields. You, too, will find Wissee the most eco- 
nomical and efficient belt for every processing 


operation—for metals, ceramics, glass annealing 


and decorating. 
For details, write or call our nearest office: 


THE COLORADO FUEL AND IRON CORPORATION 
Denver ond Oakland 


WICKWIRE SPENCER STEEL DIVISION 
* Bulle + Chicago + Detroit 
Hew York + Philodeiphia 


wWwissco BELTS 


PRODUCT OF WICK WIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 


New Orleans 











for Strength 
and Safety 


Drop forging techniques, resulting from more 
than a half century of pioneering and devel- 
opment by Vogt in the production of forged 
steel valves, impart matchless strength and 
safety to the new line of Vogt GP Valves. 
Made from killed, clean, fine grained open 
hearth steel billets, forging and treatment 
operations result in additional grain refine- 
ment and increased toughness, 


GP GATE VALVE 
SERIES 5-9530 


GP Valves are setting new standards of per- 
formance in petroleum refineries, chemical 
plants, power plants, and related industries. 
Available in a complete range of sizes from 
l,” to 2” and rated 800 pounds at 850°F, 
and 2000 pounds at 100°F. 


Advt. No. 4 in a series describing the features 
of Vogt GP Valves. 


Write For Your FREE COPY of Supplement 
No. | to Catalog F-9. Address Dept. 24-FC. 


HENRY VOGT MACHINE CO. 
P.O. Box 1918 —Lovisville 1, Ky. 


SALES OFFICES: New York, Chicago, Clevelond, Dollies, Philedeiphio, 
St. Lewis, Cherieston, W. Ve., Cincinnati, Sen Frencisco 


DROP FORGED STEEL 








VALVES 
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Looking ahead—we face mounting population and growing 


per capita demand for energy, a two-fold energy drain. 


Energy Resources— How Thin? 


RUSSELL G, DRESSLER and ROBERT R. CRUSE, Southwest Research Institute’ 


Present population of the United States 
is estimated at 160 million people and is 
predicted to hit 200 million within the 44- 
year span to 2000 A. D. 

By itself, this 25% jump in the number 
of energy consumers will swell the torrent 
of energy being drained from nature’s 
storehouses. Projected against a per-capita 
energy consumption that has soared from 
48 million Btu. in 1940 to 70 million Btu. 
in 1953, it is downright breathtaking. And 
all signs point to still further growth in 
the per-capita appetite for energy. 

Little wonder then that the industrial 
fiber of our nation has tensed to the chal- 
lenge and is pushing development of energy 


* Meet your authors on page 344. 


sources and utilization. Information flash 
ing across the pages of the daily press re- 
ports how frontiers are moving forward in 
utilization of nuclear, solar and cosmic 
energy. 

Right now, though, our prime concern is 
with conventional sources of energy. What 
is their present status and how do they 
relate to the newer sources of energy? Just 
how critical is supply of energy from 
present sources? 


Forms of Energy 
Most useful energy as we know it today 


is chemical energy contained in coal, oil 
shale, petroleum and natural gas. To a 
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ENERGY... 





Source 
Coal 
Shale oil 
Natural gas 
Petroleum 


Total Reserves 

. 1.9 K 10" tons 
5 X 10" bbl. 

» 2.14 K 10” cu. ft. 
3.69 XK 10” bbl. 





Average Heat 
Content 


10,000 Btu. /Ib. 
100,000 Btu. /gal. 
1,000 Btu./cu. ft. 2.14 x 10” 
100,000 Btu. /gal. 


From 1% of Reserve Comes 68% of Present Energy Consumption 


Total Heat 
Content, Btu. 


3.8 * 10" 
2.1 XxX 10" 


%, of Total 
Reserve 


93.9 
5.2 
0.5 


1.68 K 10” 0.4 


Reserve 
Life, 
Years 


4,000 


%, of Total 
Annual Rate of Annual Energy 
Consumption, Btu. Consumption 


9.3 * 10" 32.0 


22.8 
149 


32.3 
35.7 


9.4 X 10" 
10.38 x 10" 





lesser extent, useful energy exists 
as biological energy in food, and the 
kinetic and potential energy of 
waterfalls and rivers, see p. 176. 

To improve our supply of useful 
energy calls for extension of proven 
reserves and more efficient utiliza- 
tion of the available supply. We shall 
highlight supply as we discuss each 
energy source in turn. More ef- 
ficient utilization of fuels is ex- 
emplified by the modern boiler 
which at 2,000 psi. and 1,000 F. is 
considerably more efficient than 
older types operating at 450 F. 
Likewise, the latest turbine designs 
utilize available energy much more 
completely than reciprocating steam 
engines. 


Coal and Lignite 


Despite the turmoil that has 
characterized the coal industry in 
recent years, coal remains our larg- 
est reserve of fossil-type fuels. 

Our coal and lignite reserves 
amount to about 1.9 trillion tons 
according to one source,’ and 2.5 
trillion tons according to a second 
source.” Our annual usage in 1953 
was 465 million tons or 82% of the 
fossil energy consumed annually. 
At this rate of consumption, our 
total coal reserves based on the 1.9- 
trillion-ton estimate would last 
about 4,000 years, 

The U. 8. Bureau of Mines, in a 
more cautious estimate, has placed 
the life of U. S. coal reserves at 
1,700 years.” Part of this more con- 
servative estimate is justified be- 
cause no complete coal survey has 
been made in the U.S. within re- 
cent years. 

Some doubt exists as to the ex- 
tent of the coal reserves that can 
be mined economically. For ex- 
ample, in Cambria County, Pa., it 
has been estimated that less than 
half of the coking coal in seams 
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28 in. or more thick can be recov- 
ered by present mining methods. 

In addition to its fuel use, coal 
is an important raw material re- 
serve for the chemical industry. Al- 
though consumption of coal for 
chemicals is very small at present, 
it may become quite large because 
known reserves of petroleum and 
natural gas are small by compari- 
son. The gasification of coal for 
chemical purposes is being studied 
by at least 20 major oil, chemical, 
pipeline and engineering firms. 


Petroleum 


To a large extent our present 
economy is based on the internal 
combustion engine which utilizes 
liquid fuels. For this reason, petro- 
leum and other liquid fuels loom 
large when we consider our future 
energy sources, 

Optimists and pessimists have 
conducted a running argument re- 
garding the life of our reserves. So 
far, the United States has been for- 
tunate to continually discover new 
fields and develop increasingly effi- 
cient recovery and refining proc- 
esses to offset increased demand. 
However, we are producing 50% of 
the world’s oil from less than 25% 
of the proved reserves. 

Crude oil and lease condensate 
production and reserves are shown 
on the opposite page. 

The projected demand for petro- 
leum products in 1975 is twice the 
1950 consumption and six times the 
figure for 1925. Proven U. S. petro- 
leum and lease condensate reserves 
were 36.9 billion bbl. in 1955, pro- 
duction was 2.47 billion bbl. At this 
rate petroleum represented 35.7% 
of fossil energy consumed. 

Ratio of reserves to production as 
of the beginning of 1956 indicates 
an index of 14.9 years for our petro- 
leum resources. In 1949 the index 


was 15.4 years. This indicates that 
presently we are maintaining our 
reserves, with perhaps a slight de- 
cline. 

The number of years total supply 
of petroleum is difficult to calculate 
because future discoveries are in- 
volved. The outlook in recent years 
has been optimistic because oil dis- 
coveries have kept pace with de- 
pletion. 

When the time comes that dis- 
covery of new deposits definitely 
declines, we can predict our petro- 
leum life span accurately by pro- 
jecting our discovery and usage 
rates and allowing for known re- 
serves at that time. This time has 
not come, yet it has been estimated 
that it is not too far distant, within 
10 years or so. 

Secondary recovery, imports of 
petroleum, synthesis of fuels by the 
Fischer-Tropsch process and coal 
hydrogenation all will help future 
supplies of liquid fuels. See the 
graphic comparison between crude 
oil discovery and production in the 
southwestern United States. 


Shale Oil 


One bright glow on the horizon 
of petroleum reserves is the pros- 
pect of shale oil recovery. Proven 
reserves are 500 billion bbl. of liq- 
uid fuels, distributed over some 2 
million acres of Colorado, Utah and 
Wyoming. Progress on the recovery 
processes has gone sufficiently far 
that the U. S. Bureau of Mines 
closed down its shale oil pilot plant 
at Rifle, Colo., last year. 

In addition to the liquid fuels, 
coke, sulfur and ammonia will be 
obtained as byproducts as well as 
some hydrocarbon gas. It is gen- 
erally accepted that gasoline from 
shale oil will cost only a few cents 
per gallon more than from petro- 
leum.* 
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Natural Gas 


So far, actual reserves of natural 
gas have held constant. The ratio 
of reserves to production, however, 
indicates that this index has 
dropped from 25.4 years in 1950 to 
22.8 years in 1955. We are produc- 
ing the largest single share of the 
world’s gas from reserves which 
possibly may already have been 
largely proven, and which may not 
offer vast expansion. Present re- 
serves are 214 trillion cu. ft. 

Natural gas is now available to 
nearly all sections of the U. S. 
through local or long-distance pipe- 
lines. It is a convenient source of 
heat. In addition, it is used in- 
creasingly for manufacturing am- 
monia, methanol, acetylene and 
other chemicals. 

Together, these two outlets con- 
tinue to boost demand on natural 
gas production and reserves. Nat- 
ural gas production and reserves 
are shown graphically also. 


Nuclear Energy 


The role of atomic and nuclear 
energy is still in a period of transi- 
tion.” Production and reserve fig- 
ures of uranium and thorium are 
classified, although it has been 
stated that mine production of 
uranium ore has doubled in every 
18-month period since 1950. 

Lately, lithium has been consid- 
ered in the realm of fuel reserves 
for nuclear energy. Practically all 
the information about lithium in 
this field has been classified to date, 
however. 

Accurate prediction of the use of 
nuclear energy in the near future 
is difficult because we are now at a 
critica] stage in the development. 
However, nuclear reactors to be 
constructed for generating power 
now total over 900,000 kw. Included 
are reactors for Consolidated Edi- 
son, Consumers Public Power Dis- 
trict, Detroit Edison Group, Nu- 
clear Power Group, Pennsylvania 
Power and Light, Rural Coopera- 
tive Power Associates, Yankee 
Atomic Electric Co., and U. S. 
Atomic Energy Commission. 

It is estimated that by the year 
2,000 nuclear energy will contribute 
to the U. S. energy system a maxi- 
mum potential of 15 x 10” Btu. an- 
nually, distributed 60% to work, 
10% to process heat and 30% to 
comfort heat.’ For comparison, en- 
ergy derived from coal is presently 
1 x 10" Btu. annually, or roughly 
ENGINEERING 
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6.7% of nuclear energy potential 
44 years from now. 


Solar Energy 


All of our energy, directly or in- 
directly, has come or will come from 


LT Siltion borrels 
| Crude Oil & Lease Condensate 


38.0 
36.0 


34.07 
32.0 
30.07 
28.07 
2.6] 
2.4 


. « » ENERGY 


the sun. The indirect methods such 
as wood and fossil fuels obviously 
require long periods of time for con- 
version, 

Much recent effort has been made 
to convert sunlight, or other solar- 
initiated phenomena, directly into 


Reserves 
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Major Forms of Energy 


e066 Present major source 
@ «6 Present minor source 
e «@ future major source 

@ Possible future source 


Chemical.£nergy 
Fuels 

ee Solid—oil shale, coal 

eee Liquid—petroleum 

eee Gos—notural gos 
Explosives—not of natural origin 
Electrolytic elements—synthetic 


Biological Energy 
Foods 
eee Fats—animal 
Carbohydrates—sugar 


eee 
pert Protein—lean meat 


Fuels 
eee Solid—wood 
Liquid—whale oil 
Gas—marsh gas 


Mechanical Energy 
Potential energy 
Elevated mass 
Solid—glaciers 
Liquid—rain 
Gas—atmospheric pressure 
Stressed mass 
Solid —stresses in earth 
Liquid—oil well pressure 
Gas—gas reservoir pressure 
Kinetic energy 
Linear motion of mass 
Solid—glaciers 
® Liquid—tidal energy 
© Gas—wind 
Angular motion of mass 
Solid—rotation of earth 
¢ Liquid—tidal energy 
Gas—tornado winds 
Mechanical wave motion 
Three—dimensional waves 
Solid—seismic disturbance 
Liquid—marine sounds 
Gas—atmospheric sounds 


Thermal Energy 
Heated mass 
e Solid—earth heat 
« liquid—sea woter heat 
Gas—voleanic steam, 
Energy of state 
Solid—gamma phase of iron 
Liquid—lake and ocean water 
Gas—earth atmosphere 


Electromagnetic Energy 
Electric fields 
Solid 
Liquid 
Gas—atmosphere to earth 
electrical potential 
Magnetic fields 
Solid —geomagnetism 
Liquid 
Gas 
Electromagnetic waves 
» Solid—chirps 
Liquid—solar radiation in 
bodies of water 
« Gas—solar energy in atmosphere 


Free Particle Energy 
e Mesons—cosmic rays 
e lons—ionospheres 
Nuclear Energy 
Radioactive materials—radium 


© *Fissionable materials—U 235 
© eFusionable materials—deuterium 
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usable energy. Conversion methods 
include direct concentration of sun- 
light by means of mirrors or 
lenses ;’ photoelectric cells; photo- 
synthesis collectors or converters 
such as cultures of algae or plants; 
“greenhouse” stills and black sur- 
face collectors; temperature differ- 
entials in both polar and tropic 
waters, and phosphorus. 

The over-all average radiation of 
solar energy in the United States 
has been calculated to be 430 Btu. 
per sq. ft. per hr.’ Assuming an 
area of 3 million sq. mi. for the con- 
tinental U. S., the maximum avail- 
able energy would be 1 x 10” Btu. 
annually, or 3,440 times greater 
than our present consumption rate. 

By way of specific example, an 
area 52 sq. mi. in size, assuming 
50% efficiency of collection and 
utilization, would supply solar en- 
ergy equivalent to 10% of our en- 
tire U. 8S. coal production of 465 
million short tons. The dual prob- 
lem of having 52 sq. mi. available 
and collecting efficiently the energy 
that falls upon them is a major 
problem. However, the recent solar- 
energy conferences in Tucson and 
Phoenix, Ariz., show that these 
problems will not be allowed to exist 
unchallenged. 

The most feasible areas for utili- 
zation of solar energy—Arizona, 
New Mexico, Texas, southern Cali- 
fornia and southern Nevada—are 
areas where the energy demand is 
fairly small. Industrial activities 
are not very numerous, except in 
the Los Angeles and Texas Gulf 
areas, nor are there many other 
activities which would require large 
amounts of energy. : 

These considerations do not mean 
that the future utilization of solar 
energy will be neither feasible nor 
attempted in other areas. Solar- 
heated houses in Massachusetts and 
Illinois indicate the potential. 

It would be difficult to say just 
what the role of solar energy will be 
in the future picture of our energy 
resources. We can say positively, 
however, that this source will be 
investigated further. 


Wind 


A further possible source of en- 
ergy is wind power. The energy in 
the wind varies as the cube of its 
velocity, but under 18 mph. the 
available energy is very low or nil. 
To be attractive economically in the 
U. S., a wind system must have an 


annual velocity of at least 28 mph 
at the hub of the fan. 

An experimental 1,250 kw. tur- 
bine was built on Grandpa’s Knob, 
Vt., in 1940. After experimenting 
for five years with this installation, 
the engineers concluded that the 
major mechanical problems had 
been solved.’ Complete commercial 
design information was obtained. 

Plausible estimates of the annual 
contribution of wind power to the 
U. 8. energy system within the next 
100 years are of the order of 1 x 10” 
Btu. which is exactly equal to our 
present coal consumption.’ 


Hydroelectric Power 


Hydroelectric power is an inex- 
haustible energy source. In 1955, 
the U. S. had 21 million installed 
kw. generating 112 billion kwh. 
Forty percent of the total is owned 
and operated by the government. 
For comparison, the figure of 112 
billion kwh. is equivalent to about 
4% of the energy we derive from 
coal annually. Hydroelectric power 
will continue to be a supplement to 
our reserve energy. 


Energy Source Comparison 


Our four principal expendible en- 
ergy reserves are coal (93.9% of 
the total), shale oil (5.2%), natural 
gas (0.56%), and petroleum (0.4%). 
These are shown in the comparative 
table top of p. 174. When inter- 
preting these reserves, considera- 
tion must be given in each case to 
important relative factors such as 
cost on a Btu. basis and state of the 
art in the production and utilization 
of each type of energy reserve. 


(This article is based on paper from 
Third Annual Joint Technical Meeting, 
AIChB and ACS, Beaumont, Tex., Mar 
9, 1956.) 
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What is the 
wind load 




















What is the pressure drop 


in a strut-type 


entrainment separator? 


on the tower? 





Why Not Use Drag Coefficient? 


For a better understanding of certain problems in fluid 


flow and to help you solve them faster, more accurately, the drag-coeflicient 


approach may be just the thing you’ve been looking for. Try it. 


W. R. GAMBILL, Carbide & Carbon Chemicals Co., Charleston, W. Va.* 


‘Hee engineers have long 


used so-called Fanning or 
Darcy equation friction factors for 
calculating frictional pressure losses 
incurred by fluids flowing through 
conduits. Meanwhile, aeronautical 
and marine engineers have been 
using a variable which they term 
the drag coefficient, and usually de- 
note by the symbol Cp. This term is 
used for calculating drag forces 
either on static bodies immersed in 
flowing fluids or on moving bodies 
immersed in either stationary or 
moving fluids. 

While equations that involve a 
drag coefficient term have seen oc- 
casional use in the chemical proc- 
ess industries for computing, for 
example, wind loadings on tall 
stacks or process vessels, they have 
been somewhat neglected by chem- 
ical engineers in equipment design 
calculations. 


WHERE YOU CAN USE IT 


The drag coefficient is quite use- 
ful for estimating pressure losses 
caused by flow through conduits in 


* Meet your author on p. 346. 
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which are located bodies such as 
cylinders, spheres, disks and flat 
plates. A plate- or strut-type en- 
trainment separator is a good ex- 
ample of this equipment. 

Although standard drag-coeffi- 
cient curves (C, vs. Nz, for various 
shapes) are available’ for single 
bodies and unbounded flow, the 
curves can also be used for bounded 
flow and/or an assemblage of bodies 
—so long as there is no interference 
of boundary layers. You can esti- 
mate the thickness of these bound- 
ary layers from correlations found 
in sources such as Eckert’ and 
Knudsen & Katz.” Knowing the 
thicknesses, you can predict whether 
the layers touch as the fluid flows 
through the equipment. 

If the layers do not touch, you 
can use single-body values of the 
drag coefficient in your design equa- 
tions. 


THREE AREA TERMS 


A point which might be confus- 
ing to the engineer who tries to re- 
late the unfamiliar drag coefficient 
with the more familiar friction fac- 


tor is the area term. In evaluating 
the drag coefficient there are three 
areas involved: 

«Free flow area normal to the 
direction of fluid flow, S. 

¢ Tangential or surface area of 
the immersed body, A,. 

* Projected frontal area of the 
immersed body, A,. 

For flow through pipes and par- 
allel to flat plates we generally use 
the tangential or surface area, A,. 
However, for flow over spheres, cyl- 
inders, disks and various bodies of 
revolution we usually use the pro- 
jected frontal area, A,. The engi- 
neer must be sure that he uses the 
correct area term in the particular 
drag-coefficient plot or equation that 
he is working with. 

We have mentioned above that the 
drag coefficient for a given shape is 
a function of the Reynolds number 
alone, However, this is only true 
when motion is steady-state and 
when there is no distortion or oscil- 
lation of the immersed body, Var- 
ious parametric corrections have 
been developed for those cases 
where these two restrictions are not 
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DRAG COEFFICIENT... . 


Correlated coefficients are 
for following general 


met. 
available 
Cases : 
¢ Liquid drops in gas streams, 
as from atomizers. 

¢ Liquid drops in other liquids 
when subjected to accelerative or 
decelerative forces. 

The correlated drag coefficient is 
nearly always given as a total 
value, part of which is attributable 
to skin friction and with the re- 
mainder arising from the form or 
profile drag. In laminar flow the 
skin friction contribution domi- 
nates. The reverse is true for tur- 
bulent flow except in cases of very 
streamlined bodies or of incom- 
pletely developed trailing wakes. 

Proportioning the total measured 
drag between the two contributing 
sources has been accomplished only 
in isolated instances, Further work 
along this line is very desirable. An 
analogy between skin friction and 
heat transfer is now being used for 
analyzing flow through tubes. Con- 
ceivably we may be able—at some 
time—to extend this analogy to 
cases where flow is over various im- 
mersed shapes, where the form com- 
ponent of the total drag apparently 
has little effect on the heat transfer 
rate, 


RELATION TO FRICTION 


Now, how are drag coefficients re- 
lated to friction factors? By defini- 
tion, the general relationship for 
friction factor is: 

f/2 = SPSq/pwa, (1) 
If we represent AP, the frictional 





Nomenclature 


Tangential area, sq. ft. 
Projected frontal area, sq. ft. 
Drag coefficient, dimension- 
less 

Inside pipe dia., ft. 

Drag force, lb. 

Friction factor, dimensionless 
Gravitational constant 

Mass velocity, lb./hr.-sq. ft. 
Pipe length, ft. 

Reynolds number, dimension- 
less 

Reynolds number based on 
length x, dimensionless 
Pressure drop, lb./sq. ft. 
F,/Ay th./sq. ft. 

AP, tb./sq. ft. 

F,,/A,, th./sq. ft. 

Free flow area, sq. ft. 
Linear velocity, ft./hr. 
Length parallel to flow, ft. 
Absolute viscosity, used only 
in evaluating (N,.), 
Density, Ib./cu. ft. 


pressure loss per unit cross-sec- 
tional area, by R’, then: 
I = 2h’Sg/putA, (2) 
We can show the validity of Eq. 
(1) for the case of flow through 
a circular pipe by substituting 
G = pu and S/A, = D/4L in the 
following form of the Fanning 
equation : 
AP = YG@L/geD (3) 
We get Eq. (1) as our result. 
The drag coefficient, Cy, is de- 
fined as follows: 
Fp = CpApw/2g (4) 
If Cy is based on the tangential 
area of the immersed body, A,, and 
if the frictional resistance per unit 
tangential area is represented by R, 
then: 


Co = 2Rg/pw (5) 

Since R evidently equals R’S/A,, 
we can combine Eqs. (2) and (5) to 

Cp =f (6) 

If, on the other hand, we base C, 
on the projected frontal area of the 
immersed body, A,, and if we denote 
the frictional resistance per unit of 
projected frontal area, F',/A,, by 
the symbol R”, then: 

Cp = 2R'g/pw (7) 

Since R” evidently equals R’S/A,, 
we may combine Eqs. (2) and (7) 
to give: 

Cy = fAi/A, (8) 

Therefore, Eqs. (6) and (8) 
show the relationship between the 
Fanning friction factor and two 
drag coefficients based on the area 
terms A, and A,. 

Now then, what is the simplest 
method for calculating the pressure 
drop incurred by a fluid flowing 
through a conduit or past an im- 
mersed particle or body? 

If we have available a value for 
the drag coefficient we can use this 
simple equation: 


SP = Fp/S (9) 


It is a simple matter to show that 
Eq. (9) is valid for Cy based on 
either A, or A,. Therefore, the 
steps in our calculation are these: 

¢ Calculate the drag force, Fo, 
using Eq. (4). 

¢ Divide the drag force by free 
cross-sectional area, S, and get the 
pressure drop in units that are con- 
sistent with those used for F, and 
S. 


SAMPLE PROBLEM 


Here’s a sample problem using 
the drag-coefficient approach for its 


solution. Consider how difficult—if 
not impossible—it would be to solve 
this same problem using the fric- 
tion-factor approach. 

Problem—A square duct measur- 
ing 14-in. on a side is transporting 
dry air at 100 F., 10 psig. at a 
volumetric rate of flow of 120 cu. 
ft./sec. Following a sharp bend 
and prior to an instrument installa- 
tion, smooth straightening vanes 
8-ft. long have been placed in the 
duct. These vanes fit the walls and 
are spaced 2-in. apart both verti- 
cally and horizontally. Thus, the 
vanes form 49 squares each 2-in. on 
a side. The vanes are 16 gage, or 
approximately vs-in. thick. Find the 
pressure drop through this vaned 
section. 

Solution—First we'll find the free 
cross-sectional area, S. Then, we 
find the velocity of the fluid. 

S = (14)(14) — (12)(1/16)(14) + 

(18) (1/16) (1/16) 

S = 185.6 sq. in. = 1.289 sq. ft. 

u = 120/1,289 = 93.2 ft. /sec. 

For our area we take the total 
tangential area of the immersed 
vanes. 

A, = (49)(8)(8)(12)/144 
A, = 261.5 sq. ft. 

The density of the air is 0.112 
lb./eu. ft.; viscosity is (0.000672) 
(0.0188) lb./ft. sec. We take the 
length of the vaned section as 8 
ft. and evaluate 

(Nae)z = 6,661,000 

In “Fluid Mechanics” by Streeter’ 
we are given values of the drag 
coefficient. For a value of (Nz.), 
between 10° and 10’, 


Cp = 0.455/{log (Nr) 2? 
Cp = 0.00316 

Next we evaluate the drag force. 

2F p = (0.00316) (261.5) (0.112) (93.2)? 

Fp = 402 lb. 

And finally, 

AP =402/185.6 = 2.17 psi. 

This gives us the numerical so- 
lution to our problem and warns us 
that the drag force is rather con- 
siderable. We must provide a re- 
straining force on the vanes to hold 
them. 
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Simplified Combustion Calculations 


Heat balance 


Charts cut time for figuring heat and material balances. 


They are readily applied to any pure hydrocarbon fuel. 


-temperature rise and excess air consumption 


Weight per pound of fuel and molecular weight of combustion products... ... . . 


Methane—weight percent of combustion products 


Gasoline and kerosene—weight percent of combustion products.............. 183 


Diesel and fuel oil—weight percent of combustion products... .............+. 


DANIEL KIST and ROBERT FRUMERMAN, Elliott Co., Jeannette, 


Because combustion problems 
involving heat and material bal- 
ances are often tedious, charts 
have been prepared to simplify the 
solution of these problems where 
the fuel is natural gas, fuel oil, 
or kerosene. 

The charts are based on the fol- 
lowing simplifying assumpticens: 

«Complete combustion 

¢Pure hydrocarbons 

°80 F. fuel 

eDry air (79% nitrogen, 21% 
oxygen) 

Because of the uncertainty of 
specific heat data at elevated tem- 
peratures, the specific heat at the 
mean temperature was used for 
all calculations. 

Although prepared for three 
specific fuels, the form of the 
charts is readily applied to any 
pure hydrocarbon fuel. Chart 1, 
the heat balance, may be extended 
to other fuels by drawing in the 
appropriate straight line for the 
new hydrogen to carbon (H/C) 
weight ratio. The other charts may 
be extended similarly although all 
the relationships are not straight 
lines. 

Use of the charts is illustrated 
by the following examples. Lines 
drawn on charts show how solu 
tions were made. 


Example | 


Find: composition, temperature, 
and molecular weight of com- 
bustion products. 


Meet your authors on pp. 347 
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Given: Natural gas, net heating 
value (NHV) 21,000 Btu./Ib. 
burned with 50% excess air. 
Temperature of air at burner 
—500 F. 


Enter Chart I at NHV 21,000 
and move up to the line represent- 
ing H/C 0.333. Move right to 
the 50% excess air line, then up 
to the line representing 7, = 500 F. 
Finally, move to right to read AT 
2,390. Exit temperature is then 
obtained: 

T. = 500 + 2,390 = 2,890 

Composition is obtained from 
Chart 3. Percent by weight of oxy- 
gen, carbon dioxide, and water are 
obtained from the left-hand scale; 
nitrogen from the right-hand scale. 

O, = 7.55% 

CO, 10.20% 

H,O = 840% 

N, . 73.85% 

Read the molecular weight from 
the right-hand side of Chart 2. 


M.W. = 28.00 Ib 


mole 


Example 2 


Find: Air-fuel ratio required to 
produce a temperature rise of 
1,000 F., molecular weight of 
the resulting products of com- 
bustion. 

Given: Fuel oil, net heating 
value 18,400 Btu./Ib. Tem- 
perature of air supplied to 
burner—80 F. 

Enter Chart I at AT = 1,000 F. 

and draw a horizontal line. 

From the intersection of this line 


Pa. 


80, draw a line down to 
Enter the 


with T, 
the bottom of the chart. 
chart again at NHV 18,400 and 
move up to H/C 0.15. A line 
drawn to the right from this point 
of intersection crosses the vertical 
line previously drawn at the correct 
value of excess air. By interpola- 
tion: 

Excess air = 400% 

Weight of products per lb. of fuel 
is found from Chart 2. 

Wg = 73.2 lb. products/Ilb. fuel 

Air-fuel ratio is found from: 

A/F = Wg — 1 = 72.2 lb. air/Ib. fuel 

Molecular weight 
the same chart: 
MW = 28.83 lb./mole 


is taken from 


Example 3 
Find: Firing rate in Ib. oil/sec. 
required to produce 25 Ib./sec. 

of gas at 1,350 F. 

Given: Fuel oil, net heating 
value 18,000 Btu./lb. Tem- 
perature of combustion air at 
burner—500 F. 

Proceed by the method of Ex- 
ample 2 to find the percent excess 
air from Chart 1. 

Excess air ~ 410% 

Find the weight of products per 
lb. of fuel from Chart 2. 

Wg = 74.6 lb. products/lb. fuel 

Fuel rate then is: 

25 


WF = 467 0.335 Ib. /see. 








Heat Balanee = cuarr 


Pick off values for 
excess air and 
temperature rise. 





rise, deg. F. 


Diesel and fuel oil 


R 
\\ 


Temperoture 








and 
gasoline 














Example 


oe 





\ 





Percent excess gir 





























| 


ae nee em 6H 
Net heating volue, (Btu. /ib.) x107~5 
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Combustion Produets — cuarr2 


Find weight /Ib. of fuel and molecular weight 
> 





H/C = 0.150 Diesel ana fuel oi! 
H/C=0.183 Kerosene and gasoline 








Weight of combustion products, Ib/ib fuel 
Moleculor weight of combustion products, ib/mole 























Percent excess air 


CuemicaL Encineertnc—July 1956 








Methane Combustion Products cuarr 3 
Read off weight percent of Ne, Ov, CO» and H:O 


2 CO, ond H20, percent of total No, percent of total——z, 
25 T 76 



































| | 
200 300 
Percent excess air 








With 50% excess air, composition of combustion products 
from methane is as follows*: (see Example 1, p. 179): 
Water vapor ....... ...-8.4% of total 
Carbon dioxide ...... .2% of total 
Oxygen ..... ...7.55% of total 
Nitrogen che osahn.8 600 ee ee ee 
* Based on complete combustion, pure hydrocarbons, 80 F. 

fuel and dry air (79% nitrogen, 21% oxygen). 
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Gasoline and Kerosene Combustion Products cuarr 4 
Read off weight percent of Ne, O2, COs and H:O 


E~ Og, CO, and H,0, percent of total No, percent of total —y 
25 T 


76 























200 


Percent excess air 


With 80% excess air, composition of combustion products 
from gasoline and from kerosene is as follows*: 
Of a ee Pe of total 
Carbon dioxide ........... Jo of total 
er Jo of total 
Nitrogen yi t of total 
* Based on complete combustion, pure hydrocarbons, 80 F. 
fuel and dry air (79% nitrogen, 21% oxygen). 
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Diesel and Fuel Oil Combustion Products cuart s 
Read off weight percent of Nz, O:, COz and HO 


foe Og and H20, percent of total Nz, percent of total ee 


25 


76 















































Percent excess air 


With 60% excess air, composition of combustion products 

from diesel oil and from fuel oil is as follows*: 
a | i 
nc ohed.ces oa 0a 13.5% of total 
Oxygen 8% of total 
Gia bd n'a ois ace Oks 73.45% of total 

* Based on complete combustion, pure hydrocarbons, 80 F. 

fuel and dry air (79% nitrogen, 21% oxygen). 
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| Organization for Plant Design 


, i 
Here’s how it’s done by experts—the engineering contractors 


| A 
Here’s help for you if... 


. . . Your company uses engineering contractors. 


. . . Your company does not use engineering contractors but needs to 
improve its engineering organization. 


. . » You are thinking about working for an engineering contractor. 


RYLE L. MILLER, Jr., Bechtel Corp., San Francisco, Calif.* 


A relatively new phenomenon on 
the American industrial scene is 
the recent accelerated growth and 
acceptance of the engineering con- 
tracting firm as a designer and 
constructor of process plants. This 
development came of age during 
World War II; since then it has 
grown to maturity. 

As a specialist in the organiza- 
tion and execution of engineering 
design, and in subsequent construc- 
tion, the engineering contractor has 
demonstrated that he can operate 
in this territory more quickly and 
more economically as a rule than 
can the manufacturing companies 
of the chemical process industries. 

In many of the process industries, 
particularly the chemical and petro- 
leum, plants become obsolete com- 
paratively rapidly, which means 
that there is a steady demand 
throughout the industry for new 
plant designs, new construction, 
and for revamping existing plants. 

This is another reason why the 
engineering contracting firm has 
come into existence. Expansion and 
construction projects for any one 
plant require large numbers of 
men for short periods of time. 
When a single manufacturing con- 
cern attempts to do its own design 
and construction it is usually forced 
into a situation of mass hiring and 
firing—to which such companies 
are naturally averse. On the other 
hand, steady demand for design and 
construction enables the engineer- 
ing contractor to develop a stable 
organization. He can offer per- 
manent employment on this ac- 


* Meet your author on page 349, 
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count to a wide variety of the most 
highly skilled engineering special- 
ists. 

Although each plant is different, 
the engineering skills required for 
its design are essentially the same. 
This is generally true within the 
process industries. It is even true 
within limits in the general in- 
dustrial field, except that those 
engineering contractors who are 
strong in process plant work neces- 
sarily employ many process engi- 
neers, whereas their skills are not 
needed in designing other plants. 

Most engineering concerns doing 
process plant work have therefore 
found it expedient to organize their 
design activities in substantially 
similar ways. 

Experience has shown that the 
engineering required for a new 
plant design is most efficiently 
handled by eight specialized groups, 
all important for successful com- 
pletion of the job. These include 
(1) the project engineers; (2) the 
process engineers; (3) the equip- 
ment engineers; (4) the piping de- 
signers; (5) the structure and 
foundation designers; (6) the in- 
strument engineers; (7) the vessel 
designers; and (8) the electrical 
engineers, 

In what follows we shall first 
examine the functions of these 
eight types of specialists; then we 
shall see how the engineering or- 
ganization operates with them. 


The Eight Specialists 


Project Engineer—The duties of 
the project engineer combine func- 


tions which are in both the manage- 
ment and the engineering spheres, 
These include: (1) representing the 
contracting company before the 
client’s engineers; (2) defining 
completely the contractor’s work at 
the start of a given project; (3) 
promoting the rapid transfer of de- 
sign information within the con- 
tractor’s organization; and (4) giv- 
ing continuity to the project by 
selecting between equivalent de- 
signs with a sense of consistency. 

In most contracting concerns 
these four functions are divided 
among several engineers on a single 
project. The first three, which are 
the ones most closely resembling 
management functions, are usually 
handled by the senior engineer of 
the group, who is called the “project 
engineer.” The last function is then 
handled by his assistants who are 
often called “job engineers,” rather 
than project engineers. 

In their task of insuring con- 
tinuity, the job engineers usually 
prepare the engineering flow dia- 
grams which show all of the piping, 
equipment and instrumentation re- 
quired by the process, In many con- 
cerns they perform the duties of the 
equipment engineer described be- 
low. The activities of the job en- 
gineers cover an extremely wide 
range and therefore their special- 
ties and educational backgrounds 
may vary similarly to the other 
specialists of the contracting com- 
pany, 

Process Engineer—The process 
engineer is unique among the con- 
tractor’s engineers. The other 
specialties may be found working 
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on designs for steel mills, aircraft 
plants, or in ship building, as ex- 
amples, But the process engineer 
confines himself essentially to the 
design of process plants for chemi- 
cals, pharmaceuticals, petroleum re- 
fining, and the like. For this reason 
process engineers are usually found 
only in those contracting organiza- 
tions which specialize in process 
plant design. 

Process engineers are almost al- 
ways chemical engineers by educa- 
tion and training. Their special 
capabilities enable them to use basic 
chemical engineering data in deter- 
mining the most economical process 
which will yield the desired plant 
products, Their second function is 
to clothe the process in specifica- 
tions for the design of equipment to 
be used in the plant. In so doing 
they use their chemical engineering 
background in developing special 
proficiency in the calculations in- 
volved in heat and material bal- 
ances, reactions and their rates, and 
the unit operations such as distilla- 
tion, mechanical separations, and 
fluid flow. 

Equipment Engineer—The equip- 
ment engineer (or the job engineer, 
if he assumes the equipment engi- 
neer’s functions) writes the engi- 
neering specifications for equipment 
such as pumps, heat exchangers, 
cooling towers and fired heaters, all 
of which are supplied by subcon- 
tracting equipment manufacturers 
according to more or less standard 
designs. This function therefore 
does not assume direct responsi- 
bility for the design, which is one 
reason why it is often handled by 
the job engineers. 

Owing to the wide range of the 
equipment engineer’s activities, his 
educational background is variable. 
However, his education is usually 
in chemical or mechanical engi- 
neering. 

The equipment engineer’s job 
often calls for a vast fund of spe- 
cialized knowledge. This follows 
from the fact that the writing of 
engineering specifications for the 
purchase of equipment is exacting 
and of great importance. These 
specifications must be so explicit as 
to limit the equipment manufac- 
turers’ offerings to a uniform stand- 
ard of quality and performance. 

Piping Designer—Piping design- 
ers comprise the largest group of 
engineers in the engineering con- 
tracting organization. Depending 
on the type of plant, it may take 
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from 15 to 25 piping designers for 
each process engineer. This group 
has the duty of preparing the con- 
struction drawings showing the 
physical layout of all piping and 
instruments appearing on the engi- 
neering flow sheets. Usually the 
drawings they produce are of two 
types: “piping drawings” in which 
the plant is broken into sections, 
with all piping drawn to scale in 
plans and elevations; and “iso- 
metrics” where each piece of piping 
is drawn to scale as if viewed from 
a point in space. 

As the number of piping design- 
ers required suggests, there is a 
good deal of variation in the types 
of engineers needed to complete the 
piping drawings. Most of the theo- 
retical work, however, wil] generally 
be done by the mechanical] engineers 
who must analyze the piping for 
thermal stresses to permit proper 
location of pipe supports, loops, 
bends and expansion joints, 

Structure and Foundation De- 
signers —In this group the per- 
sonnel are usually civil engineers 
and/or architects. They are respon- 
sible for designing the buildings, 
along with heating and sanitary 
facilities, as well as the structural 
supports and foundations for equip- 
ment, vessels and piping. In so 
doing they work from information 
supplied to them by the other spe- 
cialities. 

Instrument Engineer—With the 
rapid expansion in instrumentation 
and its use in process plants, the 
engineering contractors must be 
well versed in this field. Almost 
every plant design incorporates new 
concepts in the use of automatic 
process control. 

Since instrument engineering is 
comparatively new, the instrument 
engineers themselves come from a 
variety of educational backgrounds. 
However, most of them have been 
educated either as chemical or me- 
chanical engineers, and some as 
electrical engineers. Their main 
function is to prepare the engineer- 
ing specifications for purchasing 
and applying the necessary instru- 
ments. Like the electrical equip- 
ment, the instrumenation is usually 
so complex that almost every engi- 
neering concern must have its own 
instrument department. 

Vessel Designer—The engineers 
of this group specialize on the de- 
sign of all vessel-like equipment, 
including distilling, absorption and 
extraction columns, pressure ves- 


sels, and tanks. All must match the 
process requirements as regards op- 
erating temperatures and pres- 
sures, and outline dimensions. 

Vessel designers usually are me- 
chanical engineers, a background 
which is best for this work. The 
engineer requires a thorough know]- 
edge of the various codes on which 
most of his designs must be based. 
The vessel designer does not make 
the fabrication drawings for the 
construction of the vessels, but usu- 
ally must make design drawings to 
explain in detail the results of his 
calculations. 

Electrical Engineer—The respon- 
sibility for the design of electrical 
equipment is usually assumed by 
the equipment manufacturers. 
However, the equipment is often 
so complicated that its specification 
requires the special abilities of elec- 
trical engineers. In addition to 
writing the electrical equipment 
specifications, they design electrical 
control systems and prepare draw- 
ings which show the layout of elec- 
trical conduits and lighting systems 
in the plant. 


The Design Organization 


With so many engineering spe- 
cialties involved, careful organiza- 
tion is necessary within the con- 
tracting firm to control the flow of 
information among the various en- 
gineering groups. Fig. 1 may be 
taken as generally typical of the 
way in which the problem is han- 
dled by engineering contractors. 

As we have already seen in dis- 
cussing the functions of the project 
engineer, he serves as contact be- 
tween the client concern and the en- 
gineering contractor, establishing 
the basis of the design, and the 
project design data. The basis of 
the design, which includes required 
capacities for specified products, as 
well as information on raw mate- 
rials and utilities available, is trans- 
mitted to the process engineer as in 
Fig. 1. He uses the information in 
determining optimum sequence of 
flow and other operating conditions, 
after which he communicates the 
process requirements to the job en- 
gineer in the form of equipment 
schedules, vessel sketches, and proc- 
ess flow diagrams. 

The project design data secured 
by the project engineer from the 
client includes information on code 
requirements, power sources avail- 
able, and characteristics of the 
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plant site. This information in the 
hands of the job engineers is used 
to establish the mechanical design 
of the process equipment, at the 
same time fitting in with the proc- 
ess requirements as transmitted by 
the process engineers. The job en- PROJECT 
gineers prepare material requisi- ENGINEER 
tions for the purchase of standard 

equipment available from manufac- 

turers. They also transmit mechan- 

ical specifications for the piping to f 
the piping designers, motor re- Project design date 
quirements to the electrical engi- Basis of design 

neers, and vessel sketches and engi- 

neering flow diagrams to the other = pump schedules 


CLIENT 





specialties as needed. 

During the early stages of the 
project the job engineers work with 
the design engineers in the various 
groups in preparing the job speci- 
fications. These comprise a book of | Process flow diagram 
written standards which apply to 
= — and purchasing for the Job specifications 
yroject. 

Although the job engineer has 
many duties, the bulk of his time is 
spent in developing the engineering Piping a 
flow diagrams which specify all of mechanical Equ 
the piping, valves and instrumen- data Engineering ( 
tation in the plant. These diagrams ‘ we aor an —— Vessel sketches wane Pumps, 
are tised as design specifications by Engineering Vessel | b eacheneort 
both the piping designers and the ow diagrams Vessel sketches Vessel sketches a ; 
instrument engineers. 

Information from the job engi- Vessel sketches 
neers is used by the designers and 
specialized engineers in preparing 
construction drawings and material PIPING STRUCTURAL ELECTRICAL 
requisitions. Construction draw- DESIGNERS DESIGNERS ENGINEERS 
ings then go to the plant site for 
use by the field forces, while the 
material requisitions go to the pur 
chasing department for their use in — (pnctruction Construction 
procurement. drawings drawings 


Process exchanger schedules 


JOB 
ENGINEERS 


PROCESS 
ENGINEERS 


Process vessel sketches 


| Process piping data 








lent 
Engineering requisitions 











— 


Service Departments me aden Design 
drawings drawings drawings 


End products of engineering de- 

sign are therefore construction y 
drawings, material requisitions for 
standard equipment to be supplied 
by others, and design drawings for Valve and Equipment 
equipment to be fabricated by the instrument requisitions 
construction forces. The number of requisitions 
these drawings and requisitions re- 
quired for an average process plant 
is very great. Add to them the 
manufacturers’ drawings which will 
be accumulated and you have a ma- 
jor problem in efficient handling. 
This generally works out as the 
province of two service depart- 
ments, one which keeps track of all 
design drawings and one respon- 
sible for the distribution of ma- 
terial requisitions and manufac- 
turers’ drawings. 
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gf Percent of total man-hours 








100 











Percent of total project time 


£ Relotive rate of mon-hour application 





2.5 





40 








50 60 


Percent of total project time 


Design Scheduling 


From what we have seen of the 
design problem it is clear that the 
efficient scheduling of the activities 
of some eight groups of engineers 
is not simple. With the larger engi- 
neering contractors where many 
projects may be on the boards at a 
time, the possibilities for confusion 
are legion. Therefore, engineering 
concerns have learned to use sched- 
uling systems in much the same 
manner as manufacturing compa- 
nies use standard cost systems, 

It is true that successive plant 
designs will vary too much to per- 
mit the engineering contractor to 
assign periodic operating costs to 
the various engineering groups. 
However, experience makes it pos- 
sible to analyze each plant design 
according to the types of equipment 
it includes, From this it is possible 
to draw up a echedule which can be 
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used to review organizational effi- 
ciency, as well as to assign man- 
power to the project. 

Examples of two types of sched- 
uling curve are shown in Figs. 2 
and 3. Fig. 2 is an “ideal” curve for 
a typical oi] refinery. The curve at 
the left shows the cumulative man- 
hours for engineering design and 
drafting, plotted against the total 
time for the project, including con- 
struction. The righthand curve simi- 
larly shows cumulative man-hours 
for construction. Superimposed on 
the ideal construction curve are the 
times at which the various kinds of 
construction and design drawings 
are required in the field. 

The curves are interesting in that 
they give an idea of the time fac- 
tors involved, as well as the rates 
at which manpower must be applied 
at various times during the project 
to assure the proper meshing of de- 


sign and construction activities. It 
will be noted that with a plant of 
this type construction starts at 
about 30% of total project time, but 
that roughly 50% of engineering 
time must have been completed. 
Similarly, work of the engineers is 
essentially completed with some 
30% of project time remaining. 

An even better idea of the rate of 
application of engineering man- 
power to the project can be ob- 
tained from Fig. 3. This is a plot 
of the time derivative of Fig. 2 
against total project time. The ordi- 
nate is the rate at which engineer- 
ing man-hours are being applied at 
any given time (i.e., the slope of the 
engineering manpower curve at 
each instant during the project). 
Here the curve representing the to- 
tal rate of manpower application is 
broken down to show the three main 
engineering groups: process, proj- 
ect and design engineers. 

A chart of this type gives an ex- 
cellent idea of both the relative 
numbers of engineers of various 
types required by the job, and the 
total amount of time that the sev- 
eral specialties must apply. At any 
given project time the distances be- 
tween curves on the ordinate are 
proportional to the number of dif- 
ferent specialities working on the 
job. The accumulated man-hours for 
each specialty is proportional to the 
areas between the curves up to any 
given fraction of total project time. 

Thus if we assume a total of 100 
engineers of all types involved on 
the job at the time of maximum 
rate of man-hours use, we can de- 
rive the following rates of man- 
power application from the chart: 


At % of Project Time 
Specialty 10 2 30 40 
Process .....- y 0 
Project 2 5 
Design va enis 2 6 ; 89 


Total ‘ 3 94 


Similarly, if we look at the chart 
from the standpoint of total man- 
hours, we find that some 5% is ex- 
pended by the process engineers, 
12% by the project engineers, and 
83% by the design engineers. 

The chart emphasizes the fact 
that man-hours can be applied to 
the project at only a fairly low rate 
during the process design stage. On 
this account the process design 
stage is crucial and it is possible 
for a single man-hour wasted at 
this time to cause as much delay as 
20 man-hours wasted during the 
production design stage. 
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Trends in Fatty Acid Distillation 


Basic requirements, improvements in equipment, and best 


design features will aid in your still selection problem. 


«. A. LEE, Evanston, Ill. * 


There are various reasons for 
distilling a materia] besides the 
original one of purification, and 
even that one is a matter for defini- 
tion. There are of course various 
types of distillation, and differing 
types of equipment. Whiskey and 
petroleum are examples which come 
to mind as suggesting funda- 
mentally different problems. 

Techniques for the purification of 
fatty acid by distillation have been 
greatly improved in the last 25 
years. Fatty acid is made by hydro- 
lyzing fats which ordinarily are col- 
lected from many different sources. 

When we speak of purified ma- 
terial, we really mean a_ stand- 
ardized mixture. The stearic acid 
of commerce is a eutectic mixture of 
45 parts stearic and 55 parts pal- 
mitic, with small amounts of oleic 
acid and the lower homologues. The 
oleic acid of commerce has a titre 
point of 9°C, and can easily be pro- 
duced with a titre point of 5°C, or 
lower. As true oleic has a melting 
point of 14°C., it is easy to see that 
commercial oleic acid is merely the 
liquid part of the original mixture. 
It is called “red-oil,” although it is 
many years since the stills produced 
material dark enough for the ma- 
terial to be red. 


Oleic and Stearic Manufacture 


For many years, the practical way 
to make oleic and stearic acids was 
by a combination of cold and hot 
pressings. This process is still in 
extensive use, in spite of fact that 
it requires a rather definitely main- 
tained mixture of tallow and 
“grease” in the original batch. 

The fatty acid is panned and 
chilled as required for the oil to 
meet a certain cold-test. The cakes 
are wrapped in burlap and the oleic 
acid pressed out as a product. 

The crystalline residual material 
containing stearic acid is re-panned 
and hot-pressed under high pressure 
for squeezing out rest of the oil 
and the softer crystalline material. 
No low-melting material is left in 


*Meet your author on page 250. 
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the press beyond the small amount 
adsorbed on the surface of the 
crystals. This time it is of course 
the press-cake which is the product. 

The pressed-out material, called 
margarine, is recycled through the 
cold presses to the extent of about 
25% on the basis of stock panned, 
With the 75% of fresh fatty acid 
entering system, equilibrium exists 
throughout, provided that the 
original batches are properly pro- 
portioned. 

Mention was made of commercial 
stearic acid being a eutectic mix- 
ture. Fig. 1 shows what is meant. 
In hot-pressing we squeeze out the 
low-melting material, and it is cor- 
rect to say that the material climbs 
the corresponding portion of the 
eutectic curve. The complication is 
that the material is “crystalline” 
through only a narrow range. 

Practically speaking, we are in- 
terested only in the middle portion 
of curve. It is comparatively easy 
to maintain operations in the 50 
to 55% palmitic range, with good 
“crystal” and easy pressing. 


However, two things can cause 
trouble. An improper admixture 
may throw material, one way or the 
other, out of this range. There will 
be a sharp change in structure. It 
becomes micro-crystalline, and hard 
to press. Yields are low and there 
is too much to recycle. Quality of 
the stearic acid is poor. Situation 
will not correct itself, and the best 
solution is to make a fresh start. 

Another source of trouble is the 
presence of small amounts of the 
lower homologues. Crystal is re- 
duced in size, and the cakes (al- 
though pressable) are not as easy to 
handle. It is harder to get a good 
product. 

On the other hand, it is the re- 
lationships shown on curve that 
make hot-pressing practicable in the 
first place. With normal operation, 
material is crystalline and _ hot- 
pressing causes the melting point 
to climb towards the peak at 55% 
palmitic. It will never reach the 
non-crystalline range. 

While the terms single-pressed, 
double-pressed, and _ triple-pressed 
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Eutectic curve for stearic-palmitic mixture. (Fig. 1) 
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are misnomers, they do represent 
the degree to which the materials 
approach the 55% peak of the 
eutectic curve. 


Reason for Distilling 


The two pressing operations 
can produce good products with 
undistilled fatty acid as a base for 
processing, and the question arises 
as to why distill in the first place. 
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Much of the original fatty ma- 
teria] is so handled in collecting that 
there is some decomposition from 
the start. It goes through the rend- 
ering process and there is further 
decomposition in storage. One way 
or the other there are short-chain 
fermentation products which can- 
not be removed by the acid-washing 
done before putting the stock to 
process. 

Luckily this undesirable fraction 


can be removed in the distilling, 
with proper operation of the con- 
densers. It could also be removed 
as an “odor-cut” prior to entering 
the still itself. 

When a sample of fatty acid 
“smells,” you do not smell the ma- 
terial in the can. What you smell 
is something in the air above the 
can—something that has escaping 
tendency. In other words, some- 
thing that exerts appreciable vapor 
pressure at the temperature of the 
material in the can. 

Of course, the same thing is true 
of a poor distillate made from ran- 
cid material—but a poor distillate 
is not a necessary product of rancid 
material. The odorous fraction need 
not be condensed with the product. 
The principle applies as well to the 
so-called distillation odor, which is 
really due to a trace of acrolein re- 
sulting from pyrolysis of neutral 
material left in the feed-stock. The 
point is that if you can smell it, the 
fraction has escaping-tendency and 
can be removed. 


Bases for Design 


Some very interesting possibili- 
ties are opened up by the charts pre- 
sented as Figs. 2 and 3. 

Fig. 2 is the conventional vapor 
pressure chart and is drawn for 
mixed fatty-acids in the neighbor- 
hood of Cy and Cy. 

Fig. 3 is a chart for the steam 
distillation of fatty-acids. It is 
based on Dalton’s Law of Partial 
Pressures. The law is convention- 
ally stated as: 


We _ Pa M. 
Ws P, Ms 


The two components in the vapor 
are a and b (in this case: fatty acid, 
with an average molecular weight 
of 275; and steam, with a molecular 
weight of 18). W./W, is the weight- 
ratio of the two components in the 
vapors. M stands for molecular 
weight, 

Let W./W, = R and let P equal 
absolute pressure (P = P, + P,). 
Then, as the partial pressure from 
fatty acid vapor equals the vapor 
pressure (V.P.), the formula be- 
comes: 


log P = log (Gee + ) + log V.P. 
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This formula is very conveniently 
plotted on semi-log paper as a series 
of parallel lines depending on vari- 
ous values for R. This chart has 
never been published before, al- 
though the type of chart was ex- 
plained in Chem. & Met., Aug. 1936. 
However, it depends entirely upon 
data which have long been in the 
public domain. 

The chart for steam distillation 
has three variables of which 
(within reason) any two may be 
selected to determine the third. 
Ordinarily temperature and vacuum 
(absolute pressure, really) will be 
selected. R will follow. 

Or the statement may be re- 
worded: for any desired tempera- 
ture, boiling will occur when the 
sum of the vapor pressure of the 
fatty acid and the partial pressure 
of the steam exceeds the absolute 


"ee Absolute pressure, mm.Hg 


pressure in the still. With tempera- 
ture and absolute pressure held 
constant, there is a definite ratio 
for fatty acid to steam in the 
vapors. 

A constant boiling point can be 
maintained in the still, but this is 
not true in the condenser. Each 
pound of material condensed causes 
R to decrease and lowers the con- 
densing temperature for the next 
pound. Condensation follows a 
downward curve. 

This statement would be true for 
a pure liquid, but the effect is more 
pronounced with a mixture such as 
fatty acid. With controlled tempera- 
ture of condensing surface, first 
material to condense will be the 
higher boiling (and higher con- 
densing) fraction. As the con- 
denser temperature decreases, the 
lower boiling fractions will con- 


Ratio of fatty acid to steam in WOUS sonal 
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dense. However, as the ratio (1/R) 
of steam to fatty acid builds up, a 
point is reached where some ma- 
terial must remain in the vapors 
leaving condenser. More will be 
made of the point when we discuss 
design, 

The slope of log P vs. T (Fig. 3) 
when inserted in the Clausius- 
Clapeyron equation, gives the value 
119 Btu. per lb. for the latent heat 
of vaporization. There will be those 
who would like to go still further 
into the physical chemistry of fatty 
acids. They are referred to a series 
of articles written by E. L. Lederer 
and published in Seifen-Seider 
Zeitung during 1929 and 1930. 


Improvements in Stills 


The early stills were not wonders 
of chemical engineering but did a 
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fairly good job and handled quite 
a few million pounds in their time. 
Some of them are still running and, 
with improvements, doing a good 
job, 

The Garrigue still is a good ex- 
ample (Fig. 4). It was direct-fired 
under a checker work arch to pro- 
tect the still from the flame. The 
pot was 2 in. thick cast-iron, and 
vapor ducts were copper. A copper 
“spider” furnished “open steam” 
for its partial pressure effect. None 
of the steam condensed with the 
product, but went on to a baromet- 
ric type of condenser. The non- 
condensable was pumped out by a 
submerged-piston vacuum pump. 

As shown in diagram, there were 
two vertical condensers. Each had 
a hexagonal tube bundle sitting in 
an open-top tank of water. There 
was no jacket and no baffling on the 
water side, Vapor inlet was bolted 
directly to the top tube sheet, and 
vapors made a single pass. Water 
was circulated through the first 
condenser as required, but level was 
merely maintained in the final con- 
denser. One of the few good fea- 
tures of this design was that the 
top of condenser could shift slightly 
to allow for expansion, or for set- 
tling of supports. 

The condenser did alright for 
1,500 Ib./hr., but required careful 
handling in cold weather. There 
was no circulation of water between 
the tubes, and there was unequal 


192 


settling box To cooling 





Boffies”— 


Centrifugal 


Product “a 


distribution of duty. With cold 
water, condensate would congeal in 
the outer tubes and plug them up. 
Vapor would go entirely through 
the inner tubes without complete 
condensation, and water would boil 
out of final condenser while the 
still-man was trying to get back to 
normal, In cold weather, operating 
such a still had its problems, 

Many improvements were made 
in the old stills. A big one, of 
course, was in going to Sil-fossed 
joints for the piping. Inconel was 
introduced for the hot vapors. Con- 
tinuous pump-out was installed in 
place of the eggs. Preheaters were 
introduced and the condensers were 
revised. Baffling was worked out so 
that the vertical condensers became 
easy to control. 

The submerged piston pumps 
were replaced by steam-jets and 
the vacuum was then controllable 
by temperature of the “down-leg”’ 
from barometric condenser. Some 
of the improvements cannot fairly 
be mentioned here, but it was made 
possible to get a good distillate with 
quite easy operation. A moderate 
amount of instrumentation was in- 
volved including flowmeters for the 
open steam. 

A natural desire was to find a 
gentler way of heating the fatty 
acid, Serious consideration was 
given to indirect heating with hot 
oil, and this was done on one of the 
German stills. It wasn’t easy to get 


the temperature high enough, so 
they tried higher vacuum so as to 
lower the boiling point. A direct 
result was the Gensecke patent, 
covering a booster, installed ahead 
of barometric condenser. This made 
vacuum independent of down-leg 
temperature. 

So far as I know, heating by the 
circulation of hot oil was not tried 
on American stills. Some of us even 
went in the other direction. After 
a lot of thought, we removed the 
checker-work arch and heated the 
still by radiant transfer direct from 
the flame. A better oil-burner was 
required (to keep the flame lit), but 
the results were favorable. We no 
longer had a mass of red-hot brick 
which kept on transferring heat 
after the still was emptied. 

During the early thirties, Ger- 
man engineers were developing new 
fatty acid stills. One such was built 
by Lurgi and offered here by a 
New York representative. It was a 
pot still made of stainless metals 
throughout. It made a wonderful 
product so far as odor and color 
were concerned. We had no infor- 
mation on how it would “press.” 
We were told they were working on 
a continuous still but lost contact 
as the war clouds began to gather. 

During the same time, designs 
were being worked out here. The 
Wilson & Martin still was the first 
result. Innovations were such that 
a patent was granted, which for a 
while covered the field like a tent. 
High vacuum was not used, but the 
product was said to be excellent. 

Naturally a lot of thought was 
given to competitive designs. A rea- 
sonable basis for design seemed to 
be the extension of certain ideas 
worked out in the petroleum field. 
On that basis W. C. Hardesty of 
Dover, Ohio, decided to build a con- 
tinuous still. 

Alan Porter Lee worked out and 
patented an idea for this still which 
was effective in two ways. He used 
a steam-heated preheater to furnish 
hot condensate, which was sprayed 
into a fatty acid vapor-condensing 
chamber. The latent heat required 
to evaporate 1 lb. of water is suffi- 
cient to condense 9 lb. of fatty acid 
vapor. 

To me the idea seems unique, but 
I do believe that the most impor- 
tant feature is that the extra water 
vapor has a deodorizing effect. It 
acts as a carrier for the odorous 
fraction, including the low-boiling, 
short-chain compounds and _ the 
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traces of acrolein sometimes formed 
in the still. (If coke appears in the 
residue strainer, it is evidence of 
pyrolysis and there will be need for 
some deodorizing.) 

When Armour’s continuous frac- 
tionating still was successfully de- 
veloped, it made possible the pro- 
duction of individual fatty acids 
and markets were developed for 
them. Crystai is no problem as 
pressing is not involved. Separa- 
tion is made with bubble columns, 
with stripping of the side streams. 
The set-up is well covered by 
patents. 

Other designs have been worked 
out for the continuous distillation 
of fatty acid. At least one produces 
material for the manufacture of 
toilet soap. Several are for the dis- 
tillation of tall oil. 

One of the simpler designs is 
shown in Fig. 5. It is designed to 
handle high-grade raw material, 
and produces a superior product. 
The manufacturer advises that a 
simple revision is available for han- 
dling lower grade raw material. 

Another manufacturer has built 
a simple still which has been used 
very successfully for certain stocks. 
The fatty acid distillate is bland 
and very light in color. Design was 
by the owner, but he is not ready 
yet to release information on it. 
The only reason for mentioning this 
still is to point up the fact that a 
complicated design is not required. 
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Best Design Features 


Equipment for a fatty acid still 
will presumably be made of Inconel 
or Type 316 stainless steel. 

First cost will be high. There 
will be a natural desire to combine, 
when possible, several operating 
features in one piece of equipment. 
This will cut the cost directly and 
save space. It will also eliminate 
connections and reduce chance for 
leaks in the vapor duct work. Be- 
fore considering any such combina- 
tion, it will be desirable to examine 
the problem in detail. 

Vacuum—High vacuum (about 
5 mm. abs. pressure) will probably 
be taken for granted, but I don’t 
know why. Most of the stills with 
high vacuum do not operate at low- 
ered temperature, but merely with 
reduced “open steam.” At least two 
continuous stills have produced 
good distillate without high vac- 
uum, and one of these with higher- 
than-usual open steam. 

My choice would be to install a 
single booster-stage, and operate at 
about 15 mm, abs. pressure. In that 
case, the barometric can operate 
with a warmer down-leg and any 
grease that does go over will settle 
out easily in the hot well. And don’t 
tell me that grease will never go 
over with the new stills. There is 
less of a problem in operation and 
maintenance with a lower vacuum. 
Also, first cost is reduced. 
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Heating—The manner in which 
fatty acid is heated is of obvious 
importance. Anything done to re- 
duce the time element should help. 
It would seem desirable to use 
equipment especially designed for 
heating and for nothing else, In 
other words: this unit operation 
should not be combined with any- 
thing else. The idea has been suc- 
cessful in several stills. 

A shell-and-tube, forced - flow 
heater is the obvious choice, Extra 
heat can be added if vaporization 
is permitted in the final pass. (Good 
design is required.) 

Carrying this idea to a logical 
conclusion, we should consider heat- 
ing on a once-through basis for a 
flash-distillation. However, one or 
two good stills maintain recircula- 
tion with its attendant increased 
time under temperature. There 
seems to be room for argument 
here, 

Columns — In the conventional 
fractionating column, liquid flows 
downward over the trays in coun- 
tercurrent contact with the ascend- 
ing vapor. Under equilibrium, there 
is step-wise variation in concentra- 
tion with the more volatile material 
at the top. Its use for fatty acids 
is covered by patents. 

A packed column has been used 
successfuly merely to provide ex- 
tended free-surface for completing 
the vaporization. However, I sug- 
gest we consider a column ag an 
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exhausting device for stripping the 
residue from a flash distillation. 

On that basis, steam is required 
as vapor-pressure is reduced by the 
relatively high concentration in 
non-volatile material, The stripping 
steam will be used twice, as it will 
also furnish partial pressure in the 
flash chamber. 

If recirculation is desired, it can 
still be provided by heating a side 
stream and returning it to an upper 
tray. If the temperature is high 
enough on the top tray, the heat re- 
quirement for stripping can be de- 
rived from sensible heat in the ma- 
terial, Or a reboiler can be used in 
base of column. 

Trays have been heated but it 
does not seem to me that that is 
the thing to do. With any type of 
reboiler there will be some coking, 
and it is well to have it where clean- 
ing is easy. 

Condensers —1In my estimation, 
we have reached the really impor- 
tant part of the still. 

Assuming an appreciable amount 
of open-steam, and a_ properly- 
designed condenser, we can avoid 
condensing the 1 or 2% of low- 
boiling, short-chain material. Or 
we can easily divide the work be- 
tween a product condenser and a 
light-end condenser. 

In the first case, we'll get the bad 
material in the hot-well where we 
don’t want it—but we want it even 
less in the product. In other words: 
we really should have the two sepa- 
rate condensers on the basis of good 
housekeeping. We still have to se- 
lect the design. 
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We refer back to the Garrigue 
still. It was obvious why the con- 
denser design did not retain popu- 
larity, although in our-case we were 
able to revise it and make it do a 
good job. 

The newer stills had condensers 
designed by experts in the petro- 
leum field, whose experience was 
largely with stills which did the 
fractionating in the column. Frac- 
tional condensation was not at 
issue. 

The idea was to vaporize the ma- 
terial without burning it, to remove 
the vapors without entrainment, 
and to condense them efficiently- 
with a good drop to the distillate 
pump. In one case at least, it was 
realized that in cold weather one 
end of condenser would get pretty 
well coated with congealed stock, so 
15% extra surface was provided. 

Most of these condensers were 
horizontal. The vapors were on the 
shell-side, entering near one end, 
and so baffled that they made three 
passes before leaving near the other 
end. The condensate dripped off 
cross-wise, with a short path to a 
sump which drained off to the 
pump. 

Except for one early still, all ma- 
terials were of stainless metals and 
the product had superior color. In 
some cases the crystal was not quite 
as good, and sometimes the product 
had poor stability. Different ex- 
pedients were tried. The one that 
worked best was to use hot water 
for condensing. Then there was no 
cool condensing surface, even at 
inlet, and there was little chance 
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for low-boiling material to condense 
in the product condenser. 

The vertical condenser, with va- 
pors going downward through the 
tubes, is not generally popular. 
However, as implied above, it may 
have certain features hard to obtain 
in a horizontal job. Of incidental 
importance is the lower first cost 
of equipment. 

For our purpose, the important 
feature is that there is equilibrium 
condensation. Contact is maintained 
between condensate and the vapors 
for the complete length of passage. 
Parallel flow can be used. Cool sur- 
face at the top will not hurt, as the 
low-boiling fraction will not remain 
in the condensate but will be 
stripped out from the film in flowing 
down the tube. 

These features would seem to be 
of advantage with other materials, 
as one well-qualified manufacturer 
will build no other type. Such a 
condenser is shown in Fig. 6. 

It is too much to expect that gen- 
eral agreement will be reached on 
the above ideas. However, some 
features of design deserve more 
consideration than they seem to 
have received. If some feature (e.g. 
high vacuum) be desirable, it 
should stand analysis. 

For what it may be worth, the 
ideas presented above have 25 years 
experience (and study) behind 
them. Some one of them may arouse 
particular resentment. If the reader 
can analyze such a one and contro- 
vert the reasoning behind it, he will 
have so advanced his knowledge as 
not to need further help. 
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Get Power Required for Mixing 


Chart on the next page gives you a quick estimate 


of power requirements for s:.t liquid mixing problems. It will 


greatly simplify your mixing equipment design calculations. 


H. E. SERNER, H. E. Serner Co., Oakland, N. J.* 


There are many phases of mix- 
ing and agitation of interest to 
chemical engineers, but perhaps 
none of greater interest then that 
of power consumption. 

Much has been published on this 
subject, but little in a form that 
can readily be used by practicing 
engineers. However, determining 
power consumption is an essential 
requirement in any sound design 
of mixing equipment. 

We have developed a generalized, 
practical and easy method for get- 
ting mixing power requirements. 
It involves the use of a concept well 
known to chemical engineers—the 
Reynolds Number. Before explain- 
ing the method however, some defi- 
nitions are in order. 

The dimensionless Reynolds 
Number is an expression of flow 
conditions in liquids moving in 
ducts of uniform cross section, at 
constant velocities. The source of 
the force required for this motion 
is located at some distance away. 

When flow conditions in a duct 
have been defined in this way, it’s 
possible to calculate pressure drop 
per unit surface of the wetted duct 
area with reasonable accuracy. 


* Meet your author on page 351. 
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Of course entirely different con- 
ditions exist, even in the simplest 
type of mixing vessel, not analo- 
gous to the constant flow conditions 
in a duct. However some simplify- 
ing assumptions can be made. 

The important surface that af- 
fects fluid flow in a mixing vessel 
is also the wetted wall surface. 
Friction can be determined with 
reasonable accuracy by defining the 
flow conditions that exist only a 
short distance from this surface. 

This is possible in the case of 
vertical, cylindrical vessels where 
the fluid is agitated by means of a 
central impeller. When fluid flow in 
such a vessel is not impeded by 
baffles or other obstructions, flow 
conditions in the vicinity of the 
wetted wall surface are reasonably 
constant. Also, under conditions of 
equal velocity, the flow conditions 
are similar to that existing in a 
12-in. diameter duct. 

The choice of the 12-in. diameter 
is substantiated by data from many 
installations. It may not be ab- 
solutely correct, but the degree of 
inaccuracy will represent only a 
small fraction of the safety factor 
that is applied to every design. 

Since power lost in the vessel 


through friction must equal power 
input to the impeller, a rational 
means becomes available for get- 
ting power required to produce and 
maintain any desired agitation. 


Using the Chart 


The chart shown was developed 
from the equations for Reynolds 
Number and power imput. A vis- 
cosity was picked, together with a 
peripheral velocity. Then a Ny, was 
calculated and _ friction factor 
picked off the standard curve for 
commercial steel. Using the values 
for friction factor and _ velocity, 
power was calculated. On the chart 
fluid velocity (V,) is plotted 
against power loss per sq. ft. of 
wetted surface (HP,). The chart 
applies to cylindrical, unbaffled 
vertical tanks with central impel- 
lers. It is based on a specific grav- 
ity of 1.0. However, values of 
power may be corrected within a 
limited range for other densities 
by multiplying the chart reading 
with the specific gravity. For 
specific gravities in excess of 1.5 
determine the correct Reynolds 
Number and friction factor, then 
calculate the proper HP, value. 
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MIXING POWER... 


Correcting for Baffles 


Practical experience has shown 
that mixing produced by conven- 
tional impellers such as turbines 
and propellers can be greatly im- 
proved when the mixing vessel is 
provided with suitable baffles. 
These change the flow conditions 
created by the impeller, producing 
multi-directional flow and innumer- 
able eddy-currents. For good turn- 
over under these conditions, the 
power input must be increased ap- 
proximately 50% over that re- 
quired in the same vessel without 
obstructing baffles. 

When the mixing vessel is 
equipped with baffles or other flow 
obstructions, power consumption of 
the impeller, operating at the same 
speed, is increased. The entrance 
velocity of the fluid to the impeller 
is reduced and the impeller there- 
fore does more work. 

When the fluid to be agitated 
or mixed in a tank without baffles, 
has a high resistance to flow, the 
flow pattern in the mixing vessel 
undergoes a complete change. No 
longer does the fluid in the tank 


g Peripheral velocity, ft./sec. 


flow in concentric circles. The fric- 
tion effect of the wetted wall sur- 
face may become so great that the 
linear velocity along the wall will 
be almost imperceptible; the fluid 
will rise slowly toward the surface 
or descend toward the bottom next 
to the wall, and accelerate toward 
the center of the vessel in a spiral 
path. 

Application of tank baffles, to in- 
crease the mixing effect, is out of 
the question. They would tend to 
stop the flow. For practical pur- 
poses agitation within the turbu- 
lent flow range is virtually not 


Nomenclature 


Ne. Reynolds No. 

Unit power requirement, hp./ 
sq.ft. wetted surface 

Friction factor 

Peripheral velocity of liquid, 
ft./sec. 

Average velocity of liquid, ft./ 
sec, 

Diameter of duct = 1.0 ft. 

Length of duct = 1.0 ft. 

Density of liquid = 62.43 Ib./ 
cu.ft. 

Viscosity of liquid, cp. 
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Power loss /sq.ft. wetted surfoce 


considered at viscosities above 


1,000 centipoises. 


Normal Operating Curves 


The zone between the two curved 
lines on the chart indicates the 
normal range of power applied for 
agitation and/or mixing in simple 
vessels under unimpeded flow con- 
ditions. This zone becomes nar- 
rower as the viscosity increases. 
It is reduced to a single line where 
it reaches that viscosity at which 
turbulent flow would be impracti- 
cal, and baffles would only represent 
an impediment to flow and mixing. 


A Problem—High Viscosity 


When the viscosity of the fluid, 
or its resistance to flow, is very 
high, another phenomenon may ap- 
pear: insufficient power input will 
fail to create complete agitation of 
the vessels contents. The fluid mo- 
tion will be restricted to a certain 
distance from the impeller, and the 
fluid in the vicinity of the tank 
wall will remain motionless. This 
limitation of the fluid movement 


Let’s Work An Example 


600 gal. of two miscible liquids 
are to be mixed. The specific 
gravity of the mixture is 1.0., 
the viscosity 1.0 centipoise. Mix- 
ing vessel is 5 ft. in dia., by 5 
ft. high with a flat bottom. 
Liquid level is 49-in. high, and 
total wetted surface (TWS) is 
83.6 sq. ft. What is hp. required 
for mixing? 

Mild Agitation — Follow the 
curve for 1.0 cp. up to the inter- 
section with the guide line 
marked “mild agitation.” On the 
abscissa read HP, = 0.0039, and 
V, (on the ordinate) = 2.1 
ft./sec. The power required for 
mixing hp. = HP. x TWS x 
sp. gr. = 0.0039 x 83.6 x 1.0 = 
0.326. 

Vigorous Agitation—If the li- 
quids are difficult to mix, follow 
the curve for 1.0 centipoise to 
the intersection with guide line 
marked “vigorous agitation.” 
Read on the abscissa HP, = 
0.012. Power required for mix- 
ing: 0.012 « 83.6 x 10 = 1.0 
With Baffles—If it is desirable 
to avoid vortex formation, and/ 
or to accomplish mixing in the 
shortest possible time, provide 
the tank with suitable vertical 
baffles and multiply the calcu- 
lated hp. value by 1.5, 
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may be defined by the term effec- 
tive radius of agitation. 

It means that an impeller, im- 
parting motion to the surrounding 
fluid, is able to create such motion 
only within a certain distance from 
its point of operation. The length 
of this distance depends on the 
power input and the fluid discharge 
velocity from the impeller. 

Since turbulent flow cannot 
readily be produced in fluids of 
high viscosity, the single line into 
which the above mentioned operat- 
ing zone converges on the chart, 
indicates the power input required 
to effect reasonably adequate condi- 
tions of streamline flow. The power 
input may of course be increased, 
but the mixing effect will not be 
greatly effected. In such situations 
impeller design becomes a vital fac- 
tor, greatly influencing mixing ef- 
fect. In less viscous fluids, impeller 
design is not nearly as critical. 
But in viscous mixing, impellers 
that create special effects can be 
very useful. 


Chart Helps Design 


The time required, the type and 
the degree of agitation needed, to 
accomplish mixing is only predict- 
able when the physical character- 
istics of the materials are known; 
when the mixing operation is 
simple; or when it is comparable 
to other known operations. In such 
cases the use of the chart is appli- 
cable to the design of mixing equip- 
ment. 

Small scale tests are frequently 
necessary when the characteristics 
of the materials, and their behav- 
iour in relation to each other, are 
not known. But it is advisable to 
proceed with caution. Available 
small mixing apparatus is fre- 
quently used for this purpose. To 
get equal results in large scale ap- 
plications, the operating conditions 
in the large apparatus must be a 
duplication of those that existed 
in the small test unit. For instance, 
in a small vessel with a total wetted 
surface of 100 sq. ft. a satisfactory 
result is obtained by the use of a 
certain impeller and a power con- 
sumption of 1 hp. A 10 hp. motor 
would be required for a similar re- 
sult in a tank with 1,000 sq. ft. 
wetted surface and similar propor- 
tions. 

If less power input is provided, 
the result may differ from that in 
the smaller vessel. 
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Easy Method for Sizing 
Modular Heat Exchangers 


Here are easy-to-use charts which will help 


you in designing an optimum system made 


up of modular heat exchanger units. These 


units are now available in most materials of 


construction and are standard, stock items. 


R. L. CALLARD, Corning Glass Works, Corning, N. Y.* 


AY ODULAR heat exchangers are 
\ | becoming more and more 
popular with chemical engineers 
for a number of reasons. They are 
available in most materials of con- 
struction—metal, graphite, glass. 
They have a low first cost by virtue 
of mass production. 

The “do it yourself” aspects of 
modulars permit you to build a 
specific heat-exchanger assembly 
from standard units. Also, when 
a process becomes obsolete, the 
modules can be used elsewhere in 
different combinations. 

This discussion will suggest a set 
of simple charts for estimating and 
sizing modular heat exchangers. 
These charts can save much valu- 
able time for an engineer, for in 
most cases a technician can be 
trained to use the charts. He can 
also tabulate the results, and sub- 
mit the tabulation to an engineer 
for interpretation and selection of 
the best combination of modular 
units. 

The charts were prepared pri- 
marily for the line of Pyrex brand 
heat exchangers manufactured by 
Corning. However, they can be 
used for any heat exchanger of the 
same size range. 

Charts will give you hy, h,, over- 
all U and 4At,. A correlation is 
also given for pressure drop, but 


* Meet your author on page 252 


a chart must be constructed for 
each particular make of exchanger, 


Put the Charts to Work 


The basic equations (see Mc- 
Adams, W. H., “Heat Transmis- 
sion,” sec. ed.) for the U chart 
Fig, 2—are 


o.4 o.8 
A.D, DG Cp 
0.02: 
k , ( as ) ( k ) 


for cooling 


for heating 


Thus the charts are applicable 
where: 
¢ Reynold’s Number is greater 
than 2,100. 
¢ Viscosity not more than twice 
that of water. At Nz, values larger 
than 10,000 the equations are ap- 
plicable to viscosities greater than 
twice water. 
¢Properties are evaluated at 
mean bulk fluid temperatures. For 
design purposes 
hy = K, X; M®* for cooling 
hy = Ky X; M** (ce, w/k)* for heating 
Where K, = 0.023/D,°" A,,°" if units 
are in feet. For inches K, = 2.38/ 
d,’* N®*, where d, is tube 1.D., and 
N is total no. of tubes. Here X, = 
c,” a Vy! . 
Now you can see how to use Fig. 
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MODULAR HEAT EXCHANGERS ._ . 


+ 


Tube inside diameter, in. 





he aes 2 ¢ 


Volues for 
Foctor Kj 


° 





2 to get h,. Just feed in values of 
viscosity, specific heat, thermal con- 
ductivity, mass flow and K,. To de- 
crease the calculations values of K, 
have been plotted against d, and N 
in Fig. 1. 


Getting Outside Coefficients 


For shell and tube units, the 
equation for h, recommended by 
McAdams: 


heDe , on \ [De Gues\ 
Ds azar)" (Pt 


Our work on glass exchangers in- 


Nomenclature 


h, Outside film coeffiient, Btu./hr. 


aq. ft. F. 

hy Inside film coeffiient, 
aq. ft. F. 
Scale film coefficient, Btu./hr. 
aq. ft. F. See note, p 199. 
Over-all coefficient, Btu./hr. sq. 
ft. F. 


Mass flew rate in tubes, Ib./hr. 


Mass velocity, lb./hr. sq. ft. 
Tube inside dia., ft. 

Tube inside dia., in. 

Tube outside dia., ft. 

Tube outside dia., in. 
Shell inside dia., in. 

Shell inside dia., ft. 


Btu./hr. 


dicates satisfactory correlation us- 
ing properties at the mean terminal 
temperatures for the units involved, 
omitting the 0.6 correction factor 
for baffle leaks. Values were com- 
puted for water at 75 F. at various 
velocities. For cascade units we 
assume h, is 500. For jacketed 
units, values can be estimated with 
the Nusselt equation. 

In the great majority of cases, 
these assumptions are sufficiently 
accurate for estimating purposes. 
But if a particular problem indi- 
cates that these assumptions do not 
hold, it is a simple matter to cal- 


Baffle spacing, in. 

Total number of tubes 

Number tubes in center row 
Total tube inside cross sectional 
area, sq. ft. 

Free flow cross-sectional area 
between baffles at center line of 
tubes 

Velocity, ft./hr. 

Friction pressure drop, inside 
and outside tubes, one unit, lb./ 
sq. in. 

Viscosity, Ib./ft. hr. 

Specific heat constant pressure, 
Btu./Ib. F. 

Thermal conductivity, Btu./hr. 
sq. ft. F/ft. 

Density, lb./cu. ft. 


culate a few values of h, and spot 
them on the chart. 
The correlation can be rewritten 


as 
0.33 Ce” 44 kb 67 a 
ba f M** 
he ( A, 6.6 Do ) ( po 


where M is }b./hr. of jacket fluid. 
Ae cy" fF / 40-2 
K, = 0.33/Az.°* D.** 
Then 
ho = K, X, M* 
For water in jacket at 75 F. aver- 
age temp.: 
M** 
and 
X. = 0.397 
Then 
h, = 66.3 K, (gpm 


165.8 (gpm./10 


10)°6 


Changing values of A,, and D, to 
inches we get a new constant: 


K, = 1160/a%* d,%4 


Where a is the free flow area be- 
tween baffles and tubes in sq. in. 
and d, is equal to tube O.D. in 
inches. Then 


F 1160 gpm. 1s 
0 "a" do 10 


where 

a = (d, — nd,) L 

d, = shell I.D., in. 

n = no. tubes center row 

L_ = baffle spacing, in. 

This equation is charted in Fig. 3. 

Now with the h, value, go back 
to the U chart and get over-all U, 
assuming a value for h,, scaling 
coefficient. 

Note that values of h, should be 
corrected by the factor (N,,)°’ 
when the tube side fluid is heated. 

With U, the surface area can be 
calculated. Fig. 4 may be used in 
getting the log mean temperature 
difference. 


Friction Losses 


We used two equations for fric- 
tion drop based on the Fanning 
equation: 

Py = VE yi? 08 

F, = ¥ ys pole ,° LT 
for the shell and tube units, where 
a, B, y, 6 are empirical constants 
based on experimental data for 
each unit. These constants can be 
obtained from manufacturers, and 
charts constructed. 

The technician can now tabulate 
the following attributes of each of 
several possible systems of modular 
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MODULAR HEAT EXCHANGERS 


How to Use the Chart 


q First feed in values of viscosity, specific 4 Now draw a line through the diagonal 
heat and thermal conductivity into the reference intersection and the value for 
top part of the chart. K, (Fig. 1). This gives Ay. 


2 Find the intersection point on the hori- 4 A line through this A, value and A, (Fig. 
zontal line. 3) intersects the reference line. 


$B Draw a line from this point to the mass @ Over-all U is taken from the intersection 
flow rate line. This intersects the diag- of a line through the reference line point 
onal reference line. and the value for scale coefficient, h.. 


g Correction factor Viscosity, ib./ ft. hr 
2.0 








| 
1.5 -—+—}—+4 — Lt ee | 
== - = = | Se as Os Be a Se | 
0 i+ 1 Ss 8: a 8 6 ¥SEUe 
6234566 10 15 20 30 4050 100 Centipoise, Z 
SoM 
k 
For heating, multiply hj by 
above factor 
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Specitic heot, Cp 


8 


Reference line 





ho (water, 75F, no 
leakoge correction) 


S 


@ 


ee 


Heat transfer coefficient for cooling, hj 


8 


K, foctor 





l n i r 
400 350 300 250 200 


Scale coefficient, h, meee thew rete.te./ee 
000 








Equations Used to Derive the Chart 


_\o8 0.3 6 1/U = 1/hy + 1/he + I/h, 
C 
heDe _ 0.028 ( Di ‘) (4) AeDe = 0.33 ( cp 
P 


Or Note: The wall coefficient is considere: 
_ . negligible for metals. In the case of glas 
hy = K; X; M** Or and ceramics the wall coefficient is im 
where portant but scale formation is negligible 
x Cy? kOT/ h 1160 ( gpm. — ry ge cae wall goetiisient. for 
‘ = metals hs is the combined scale coefficien 

K,; = 0.023/D* A,,°* a**d,°4 10 for outside and Inside the tubes. 
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MODULAR HEAT EXCHANGERS .. . 


t 


Outside Heat Transfer Coefficient 


Tube OD, in, 


é 





+ 
f 





| 
ea 
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ee ee 


Area between boffies, $4. in, 
9 #ld, ~nd,)L 


units to handle the duty required: 
¢ Unit size and type 
«No, of units in parallel 
*Cooling water required 
¢No. units required 
¢ Pressure drop, tube side and 
shell side 
¢ Cost 


Let’s Work an Example 


Here is a typical problem solved 
with the aid of the charts. You 
want to cool 19 gpm. of 100% acetic 
acid from 244 F. to 100 F. Silty 
river water is available at 60 F. 
Plant conditions require minimiz- 
ing water consumption as water is 
available in limited quantities. 

Modular coolers are available 
from a supplier. They are con- 
structed of suitable material. Cas- 
cade tubes of 14, 2 and 3 in. nomi- 
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nal size, and shell-and-tube units 
of 134 and 50 sq, ft. heat transfer 
area are in stock. 

The idea is to find the optimum 
combinations of these units, con- 
sidering first cost, pressure drop 
and water consumption. 

We won’t go through the calcula- 
tions for each unit, but will pick a 
typical calculation for the 134 sq. 
ft. exchanger. 

From Perry’s handbook the sp. 
gr., viscosity, thermal conductivity 
and specific heat are: 1.049, 1.55 
lb./ft. hr., 0.085 Btu./hr. ft. F./ft. 
and 0,522 respectively. Scaling co- 
efficient is 830 Btu./hr. ft. F. for 
silty water. 


Heat Balance and Selection 


Try 40 gpm. cooling water or 
20,000 Ib./hr. 


Log Mean Temperature 
Difference 


Atm, °F 





Temp. diff cold end, °F 





M 1.049 x 500 = 10,000 
lb./hr. 

Q = 10,000 x 0.522 x 

750,000 Btu./hr. 

Coolant temperature rise 
000/20,000 = 37.5 F. 

For a 134 sq. 
0.750-in. O.D. and 
tubes, shell dia. is 
spacing is 12 in. 

a = (d, — nd.) 
0.75) 12 9 sq. in 

h, (from chart) is 807 

K,=0.98 where N is 
chart) 

U = 98 

t = 82 F. 

A = 93.2 sq. ft. or 7 units of the 
134 sq. ft. exchanger. 

F, = 38.0 lb./sq. in. 
3 x 7 = 21 Ib./sq. in. 

F, = 0.4 bb./sq. in. 
7 x 0.4= 2.8 Ib./sq. in 


19 x 
(244-100) 
750,- 
with 


I.D. 
Baffle 


ft. unit, 
0.690-in. 
8.00 in. 


L (3 —8 x 


7 (from 


per unit or 


per unit or 
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Temp. diff. hot end, °F 


Chemical Engineering Fundamentals 


CE Refresher 


EDITED BY R. F, FREMED 





Catalytic Reactor Design Problems—I 


How much catalyst do we need? What size and type of reactor 


will give us the required production capacity and conversion? 


T. E. Corrigan and W. C. Mills, Olin Mathieson Chemical Corp., Brandenburg, Ky. 


SING methods that we have already discussed 

(Chem. Eng., April through July, 1955) we 

can obtain and interpret experimental kinetic data 

for a chemical reaction. We can also obtain a reliable 

rate equation and postulate a mechanism for the 
chemical reaction. 

The important chemical engineering problem, 
though, is to use this rate equation to help select 
and size a catalytic reactor. 

As we explained in the series on the interpreta- 
tion of kinetic data, if the rate equation is reliable 
over the desired range of design conditions, it makes 
no difference whether the equation is empirical or 
is one derived from theoretical considerations. 

If the equation works, it will give us an answer. 
And there is really no assurance that an elegant 
theoretical equation, derived from hypothetical 
mechanisms, will give a more reliable design than 
a simple empirical equation. 

Granted that the empirical rate equation will not 
tell us anything about the mechanism. But it can 
give us a reliable reactor design. And that is what 
we are really after. 


The Basie Problem 


Our basic process design problem in the design 
of a heterogeneous reactor is to determine how 
much catalyst we need and what size reactor we 
need for the desired production capacity and con- 
version, 

In the case of a fixed-bed reactor, the amount of 
catalyst and the reactor size are directly related. 
In a fluidized-bed reactor, the relation is not so 


In This Issue 


Isothermal reactor. Heat | 
transfer at reactor holds the | 
temperature constant. 
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direct because the bed density changes with the gas 
velocity. 


Three Ways to Operate 


In this installment and the two that follow, we 
will show how to calculate the reactor size and 
amount of catalyst needed for fixed-bed reactors. 

There are three basic modes of operation for 
chemical reactors: 

eIsothermal. There is enough heat transfer 
into or out of the reactor to maintain a constant 
temperature, 

¢ Adiabatic. There is no heat transfer into or 
out of the reactor. 

e Nonisothermal, nonadiabatic. There is some 
heat transfer into or out of the reactor, but it is 
not equal to the heat of reaction. 

Most commercial chemical reactors are operated 
as nonisothermal, nonadiabatic reactors. 

The isothermal case is the easiest for us to cal- 
culate because at any stage in the reaction the 
temperature is the same. Therefore, there is no 
variation in the value of the rate constant, k, or the 
adsorption equilibrium constant, K,, ete. We can 
size an isothermal reactor without resorting to 
trial-and-error calculations. 

In an adiabatic reaction the temperature changes 
constantly as the reaction proceeds and, therefore, 
the rate and adsorption constants change continu- 
ally. However, we can use a heat balance to relate 
temperature to the degree of conversion. Since the 
values of the constants will already be related to 
the temperature, they can be estimated for any 








CE REFRESHER... 
Procedure to Find 
Lb. of Catalyst | Lb. of Feed 


Isothermal System 


Get values for the reaction rate constants 
at the temperature of the reaction. 


Solve for partial pressures—via material 
balances—and put into the rate equation. 


Calculate and tabulate values of reaction 
rate for various degrees of conversion. 


Plot the reciprocal of the rate of reaction 
against the degree of conversion. 


Integrate for total area under the curve. 
This is the desired value of W/F. 


degree of conversion, Thus—although this case is 
slightly more complicated than the isothermal case 
there is no need for a trial-and-error solution. 

The nonisothermal, nonadiabatic reaction is the 
most difficult to calculate. The temperature changes 
continually as the reaction proceeds, thus changing 
the values of the constants, However, there are two 
factors that contribute to temperature change: the 
heat of reaction and the amount of heat transferred 
through the walls of the reactor. 

Although a relation between the heat of reaction 
and conversion is known, such a relation for heat 
transfer cannot be known because there is no way 
of relatinyy the reactor wall area with conversion. 
If we had such a relation, we would have the answer 
to our problem before we started it. 

For this reason, the nonisothermal, nonadiabatic 
reactor cannot be calculated by direct methods. 
A trial-and-error solution will be required. 


Our Method of Presentation 


We will try to present illustrative problems on 
catalytic reactor design with the least amount of 
confusion. The isothermal case will be presented 
first because it is the simplest. The adiabatic case 
will follow next because it represents the next stage 


Nomenclature (Consistent Units) 
A, B 
r 

k,, ete, 
K,, ete. 
P,, ete, 


Reactants 

Feed rate 

Rate constant, forward reaction 
Adsorption equilibrium constant 
Equilibrium partial pressure of adsorbent 
gas 

Reaction rate 

Products 

Mass of catalyst 

Degree of conversion 


© Get your k values here. 


Rote constant 
10000 



































\ Fig. 1 
I i 


00 0. 
20 30 40 650 60 70 80 90 10 
10,000/T , where T is °R. 


of complication. Thus we will build up gradually 
to the nonisothermal, nonadiabatic case which is by 
far the most important, since it represents almost 
all industrial reactors. 

In presenting these problems we will emphasize 
only the kinetic aspects. We don’t want to confuse 
the issue with complicated thermochemical or ther- 
modynamic calculations. We plan to avoid these 
calculations by using many simplifying assumptions 
such as constant heat capacities of gases and hypo- 
thetical reactions and reactants. 


Design Problem: Isothermal Reactor 


Let’s consider that the hypothetical reaction 


A+BRR+S8 
is a vapor-phase reaction taking place on a solid 
catalyst. Previous experimental work has estab- 
lished that the empirical rate equation 


_kipape 
1 + hapa + kasper 


is sufficiently reliable for design purposes. 

If the above reaction is carried out in a longi- 
tudinal fixed-bed reactor (operating isothermally) 
at 1,000 F., what amount of catalyst will be required 
to cause the reaction to be 95% complete using a 
stoichiometric feed ratio and no recycle? The 
desired production rate is 1,000 lb. of R/hr. The 
reactor is to be operated at 2.0 atm. and has a negli- 
gible pressure drop. 


T= 


Step-by-Step Procedure 


Here is the general procedure to use in this type 
of problem: 

1, Evaluate or look up the values of the constants 
k,, k, and k, at the reaction temperature. 

2. Calculate the values of p, and p, for various 
values of x from 0 to 0.95 using a material balance. 
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Solve this equation to get the reaction rate, r: 


T= 


kipape 
1 + kapa + spr 


where 


.. . CE REFRESHER 


0.595 
4.46 


« 41.65 


Calculate and tabulate values of r for each value of conversion, x. 


l—z 


(Pa, Pa) 


0.§ 


0 
0. 
0 


PAPB 
0.81 
0.64 
0.49 

36 
25 
16 
09 
04 
01 
0064 
0036 
0025 


Rkipapr 
482 
381 
291 
214 
149 
0952 
0535 
0238 
00595 
0038 1 
00214 
00149 


kspr 


4 

8 
12 
16 
20 
24 
29 
33 
37 
38 
39 
39 


165 
340 
50 
65 
80 
9S 
15 
25 
42 
25 
15 
60 


3. Calculate the value of 7 at each value of 2. 

4. Plot 1/r versus 2. 

5. Take the area under the curve of 1/r vs. x 
from z = 0 to x = 0.95 (the direct conversion). 

6. This area is the desired value of W/F where 
F is the feed rate and W is the required weight of 
catalyst for 95% conversion. Since F' is known, 
calculate W. 


Let’s Work It Out 


Using the procedure as outlined above, let’s work 
out the problem that we have been given. Assume 
that the molecular weights are given as follows: 
A = 80; B = 20; R = 40; and S = 60. 

We will obtain values for the rate constants by 
picking them off Fig. 1 above. The values are: k, 
0.595; k, = 4.46; and k, = 41.65. In arriving at 
these values we have taken W as lb. of catalyst, 
F expressed as lb. moles of total feed/hr., and par- 
tial pressures are in atmospheres. 

Our next job is to evaluate p,, Ps, Pe and py, as 
functions of conversion, x, where z is equal to lb. 
moles converted per lb. mole in the feed. Then, 


Lb. moles of A left = 1 — z 
Lb. moles of B left = 1 — z 
Lb. moles of R formed = x 


On this basis we can work out a table of values 
for partial pressures. 


Component 
A 
B 
R 
S 


Lb. Moles 
l—z 
l—z 


z 
z 


Then Get the Rate 


When we have arrived at the partial pressure 


Mole 


Fraction 
(1 — z)/2 
(1 — z)/2 


2/2 
z/2 


CuemicaL Encingerinc—TJuly 1956 


z 
Zz 


Partial Pressure 

at 2.0 Atm. 
l—z 
l-—z 


1 + kepa + 
kspr 
9.175 

12.91 
16.62 
20.33 
24.03 
27.77 
31.49 
35.14 
38.87 
39.61 
40.42 
10.88 


r 
0.0524 
0.0295 
0.0175 
0.0106 
0.0062 
0.0034 
0.0017 

x 10 
5 x 10 


;x 107 


x 10 
x 10 


Segment 
l/r Area 
19.05 
33.85 
57.10 
94.90 
161.5 
291.5 


588.0 


475 


), 530 


,400 
18, 


O wad 


ad 


900 
100 


Total 
Area 


values, we can calculate the values of reaction rate, 
r, and values of 1/r for various degrees of conver- 
sion, «. We have done this in the table at the top 


of this page. 


Next, we plot the tabular values of 1/r against 
values of x. Because of the sharp decrease in reac- 
tion rate as we go above 80% conversion, it will be 


convenient to use a two-part plot. 


1/r vs. up to 80% conve 


the curve. 


/ 


First we'll plot 


rsion (Fig. 2). Then we'll 
use another plot with a compressed 1/r scale from 
80 to 95% conversion (Fig. 3). 

In any event, we arrive at the total area under 


0.98 
Total Area = i, dz/r 
v 


Total Area = 1,004 


How Many Pounds of Catalyst? 


The total area under the curve tells us that we 
need 1,094 lb. of catalyst per lb. mole of A in the 
feed to the reactor. 

Our desired production capacity is 1,000 Ib. of 
would 
A re- 


R/hr. 


be 25 lb. moles of R/hr. 


quired would be: 


25 lb. moles of R/0.95 conversion 


The Ib. 


With a molecular weight of 40, this 
moles of 


* 26.3 


And the weight of catalyst required would be: 


W = 1,094(26.3) = 28,900 Ib. 


The specific bulk density of the catalyst might 


be of the order of magnitude of 1.25. 


volume of catalyst required would be: 


Sizing the Reactor 


28,900/(1.25)(62.4) = 371 eu. ft. 


Then the 


Let’s see what size reactor this volume of catalyst 


might lead us to, 


Assume that the reactor is to 
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CE REFRESHER... . 


+ Plot 1/r vs. x 


ool" 
1500 


From «#0 to x #08 
Areo under curve «179.3 


(Fig. 2) 





ie) 01 O02 O38 Of O06 O06 OF O8 


Degree of conversion,x 


. . » For more accuracy use two plots. 


goin 
30,000 


From x *0.8 to x *=0.95 
Area under curve = 915 


(Fig. 3) 





18] 
080 082 O84 O86 O88 O90 092 094 096 
Degree of conversion,x 


5 Integrate for total area. Total area = W/PF. 


consist of parallel tubes 40-ft. long (1.P.S.). Cross- 
sectional area of Schedule 40 pipe is 12.7 sq. in, or 
0.0883 sq. ft. The volume of catalyst in each tube 
would be 40(0.0883) = 3.53 cu. ft. 

Therefore, the number of tubes required would 
be 871/3.53 or 105 tubes. To find the size of the 
reactor shell we will take the nearest standard tube 
layout, Referring to p. 842 of “Process Heat Trans- 
fer,” by D. Q, Kern, we find that for 4-in. tubes on 
th-in, centers arranged with a standard triangular 
pitch (125% of the tube diameter) the shell diam- 
eter would be 12 in. 

Since we are using 4-in. std. pipe (which is 4.5-in. 
O.D.) the required I.D. of the reactor would be 
72 in, 


Compare This With Backmixing 


If we were to operate the reactor with the 
catalyst in one single bed of large diameter and 
shallow height, there would be considerable back- 
mixing. Let’s calculate the amount of catalyst that 
would be required if the reaction were to take place 
with 100% backmixing. We can use this equation: 


ANSWER: W/F 


vy 
W/F = dx/ry = x,/T7 
0 


where 2, and 1, are the values of x and r at the de- 
sired conversion of 95% (a2, = 0.95). 


1,094 


ae kipape 
d 1 + kopa + kasper 


At zx 0.95, 
pa = 0.05 
Pr = 0.95 
kipape = 0.00149 
kepa = 0.223 
kspr = 39.60 
1 + hepa + kspr = 40.88 
ry = 3.64 X 10° 
l/r, = 27,400 
W/F = a,/T7 = 0.95 (27,400) 
W/F = 26,000 lb. of catalyst/lb. mole 
of A fed to the reactor per hr. 
Therefore, the weight of catalyst would be: 
(26,000) (26.3) = 684,000 Ib. 
This is almost 24 times the catalyst that we 
needed for the longitudinal reactor. 





REPRINTS AVAILABLE 


You can now get reprints of the first nine 
sections of the CE Refresher series. Price 50¢ 
each. Use your Reader Service postcards inside 
back cover for fastest delivery. 


Reprint No. 42 
Reprint No. 45 


Thermodynamics 
Compression-Expansion 


Reprint _ AY 
Reprint a7 
Reprint . 61 
Reprint . 66 
Reprint ae - 
Reprint , ie 
Reprint . 81 


Chemical Equilibrium 
Homogeneous Kinetics 
Catalytic Kinetics 

Data Interpretation 
Simple Reactor Design 
Complex Reactor Design 
Catalytic Reactor Design 
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How ff vertical turbine pumps 


cut installation and operating costs 
in COOLING TOWER SERVICE 


Wherever you need to handle large 
volumes of water at medium to high 
operating heads, Ingersoll-Rand ver- 
tical turbine pumps offer these cost 
saving advantages: 


Simplified Installation. Vertical 
mounting with submerged suction 
saves valuable floor space and elimi- 
nates all suction piping. Pumps are 
self-priming and require no auxiliary 
priming equipment. They can be con- 
trolled by simple float switches. Driver 
is mounted above floor level, safe 
from flooding 


Minimum Power Requirements. Sub- 
merged suction permits higher oper- 
ating speeds and smaller, lower-cost 
driving motors, Simple impeller ad- 
justment enables operating efficiency 


10-313 


to be easily maintained at highest 
level throughout the life of the pump. 


Easier Maintenance. There is only one 
stuffing box — easily accessible from 
floor level. Cutless rubber shaft bear- 
ings are self-lubricating and assure 
vibration-free operation, Oil-lubri- 
cated column bearings are also avail 

able, Adjusting nut on top of hollow 
motor shaft permits simple adjust 

ment of impeller clearances from floor 


level 


Ingersoll-Rand vertical turbine pumps 
are available in single or multi-stage 
units with capacities of 60 to 14,000 
gpm at heads of 10 to 100 ft per stage. 
For complete information, send for 
your copy of new Bulletin 7228. 


Ing ersoll-Rand 


11 Broadway, New York 4, N. Y. 


ROCK DRILLS CONDENSERS COMPRESSORS DIESEL ENGINES AIR AND ELECTRIC TOOLS 
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This is CONTINENTAL’S new 


dedicated to the production of 


The product of the handsome building pictured here will be more rapid improvement 


of cans and packaging methods, for the immediate benefit of Continental customers. 


This is the new multi-million-dollar research and development center of Con- 
tinental’s Metal Division, located in Chicago. It brings together under one roof 265 
creative-minded scientists and engineers, With as many more technicians and 
assistants, they function as a closely knit team—in developing better materials, 


processes and machines—and in taking a fresh, new look at package design. 


At their disposal are the most modern chemical, physical and engineering 
laboratories. Also contained in the 260,000 square feet of the center are complete 
pilot-plant facilities for checking out any individual proposal against considerations 
of cost, adaptability to present equipment, and good production practices. 

Backing up the new center are other Metal Division laboratories at New York 
and Hayward, Calif., the Central Research and Development Division facilities in 
Chicago, which handle long-range experimental work, and 18 field laboratories 


across the nation. 
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research and development center 
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better cans and packaging methods 


To our friends in the 


CHEMICAL INDUSTRY... 
our doors and facilities are 
always open to you 


New developments in chemical containers will come from Continental faster than 
ever, now that our new Metal Division research and development center is working 
for you. Expect more ideas like our Perma-Lining for steel containers—hot sprayed 
and baked in the finished container to cover every square inch of inside surface .. . 
also our liquid detergent cans—12-, 22- and 32-o0z. with dripless ‘4-in. polyethylene 
nozzle, and 16- and 32-o0z. with *4-in. nozzle. 


CONTINENTAL ©, cAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
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Mole fraction X of 
heavier component 


Circular Nomograph 
for Binary Mixtures 
(This chort is general) 


a, ratio of mole wis 
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Wt. fraction Y of 
heavier component 


*% Winner of April Contest 


To m,*C/C~A+2.0 


_pLines project 
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°o 
a 


So 
S 


Rectangular Chart for 
Ternary Mixtures 
(Drown for specific 
molecular weights) 


Lines project {7 





Mole froction Aym, OO 








through mg3.0 \ 





— a YL 
To mg*C/C-B=30--}. 





Mole fraction B, mg 


me* C/C-B-“1.5 
2 


Ternary Mixture Chart Finds Weight and Mole Fractions 


You can inter-convert weight fractions and mole fractions 
with an easily made chart for mixtures of three materials. 


Gerald A. Lessells 


Development Dept,., Olin-Mathieson Chemical Corp., Brandenburg, Ky. 


A number of different charts 
and nomographs have been de- 
veloped for the inter-conversion 
of weight fractions and mole 
fractions of binary mixtures. So 
far as I know, however, compara- 
ble calculation aids have not pre- 
viously been brought out for 
ternary mixtures,* A comparable 
nomograph for this purpose 
would consist of a spherical sur- 
face and a plane scale with two 
molecular weight ratios (a’s) in- 
side the sphere’s surface—cer- 
tainly an impractical arrange- 
ment, 

However, by an adaptation of 
the method of plotting a ternary 
diagram on rectangular coordi- 
nates, I have devised a simple 
way of drawing up such a chart. 
Unfortunately, it is not general, 
but must be drawn for each par- 
ticular set of molecular weights; 
still, this is not difficult if the 
circular nomograph at the left 
above is used to eliminate calcu- 

* However, several methods involv- 
ing complicated geometric constructions 
have been disclosed for this purpose, 
See, for example, Ind. Bung. Chem., Apr 


1943, p. 495 and 497, and July 1942, 
p. 872. 
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lation of the plotted points. The 
circular nomograph is adapted 
from Colton’s elliptical chart 
(Chem. Eng., p. 216, May 1954) 
which was used to solve the equa- 


tion Y = aX/(aX — X + 1) for 
weight fraction-mole fraction 
conversions for binary mixtures. 
Here Y = weight fraction and X 
= mole fraction of the heavier 
component, while a = ratio of 
heavier to lighter molecular 
weight. 

Despite the need to draw up a 
chart for each ternary system 
studied, this method can save 
many tedious hours of calcula- 





% Winner of May Contest—Herbert Borsvold 


“Simple Timer Integrates Gas Flow” 


How Readers Can Win... 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
cash each month to the author of 
the best short article received that 
month and accepted for the Plant 
Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second 
following month, and published the 
third following month. 


$100 Annual Prize—At the end of 
each year the monthly winners will 
be rejudged and the year’s best 
winner awarded an additional $100 
prize. 


How to Enter Contest—Any reader 
(except McGraw-Hill employees) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 min.). 

Articles may deal with plant or 
production “kinks,” or novel means 
of presenting useful data, of inter- 
est to chemical engineers. Address 
Plant Notebook Editor, Chemical 
Engineering, 330 West 42nd St., 
New York 36, N. Y. 
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why we call it 
orld’s Finest FUMARIC ACID” 


HCCOOH 
HOOCCH 


Made in our new Moundsville, W. Va. 
plant by an exclusive direct catalytic- 
oxidation process developed by National 
Aniline Research, National FUMARIC 
ACID provides the ideal combination of 
chemical and physical properties for 
better polyesters, ink resins, alkyds, dry- 


ing oils, plasticizers and pharmaceuticals. 


Chemically, National Fumaric Acid is 
99.6% pure with ash 0.02 maximum. 
Physically, it is pure white, free-flowing 
(100% thru 20 mesh) and practically 
dust-free (5% maximum thru 100 mesh). 
In every respect, it is a consistently high- 
quality product. 


For customer convenience and economy, 
we now offer mixed carload or mixed 
truckload shipments of National Fumaric 
Acid with Maleic Anhydride, Phthalic 
Anhydride and Adipic Acid from plant 
stocks at Moundsville, W. Va. and Buf- 
falo, N. Y. We will be pleased to quote 
and send samples for work that may lead 


to greater use of these chemicals. \ MABTIONAL ANILINE DIVISION 
“SE ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, HEW YORK 6G, WN. Y. 


Boston Providence Charlotte Chicago San Francisco Atlanta 
Portland, Ore. Greensboro Philadelphia Richmond Cleveland 


Los Angeles Columbus, Ga. New Orleans Chattanooga Toronto 
® 
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tion in making the 
conversions. 

Ternary mixtures are occa- 
sionally plotted on rectangular 
coordinates, a method which 
lends itself readily to the type of 
construction developed here. It 
can readily be shown geometri- 
cally that the sum of the z- and 
y-coordinates of a point plotted 
within a right triangle, to which 
is added the horizontal or ver- 
tical distance of the point from 
the hypotenuse, is equal to the 
length of one side of the triangle. 

This being the case, if the 
sides are calibrated as mole frac- 
tions from 0 to 1.0, then a point 
plotted as the intersection of the 
mole fractions of two of the com- 
pounds in the mixture will lie at 
a vertical or horizontal distance 
from the hypotenuse equal to the 
mole fraction of the third com- 
pound (since the sum of the 
three mole fractions must be 
1.0). 

Assume a ternary mixture, the 
components of which have molec- 
ular weights of A, B and C, with 
A the lowest and C the highest 
molecular weight. Let mm,» 
equal the mole fractions of A, B 
or C, and W450 equal the weight 
fractions of A, B or C. Knowing 
the weight or mole fractions of 
any two components, the third 
can be obtained by difference, 
since the sum of all three must 
equal 1.0. 


The triangular chart is con- 
structed by drawing two families 
of lines, one for the binary sys- 
tem A-C and the other for the 
binary system B-C. For the first 
set, the lines are drawn for con- 
stant values of w,, and for the 
second set, for constant values of 
w,. For our example, let the three 
molecular weights be A 60, 
B = 80 and C = 120. For each 
of the two binary systems we 
shall assume values of the weight 
fraction of the lighter compo- 
nent and from them by difference 
find the corresponding weight 
fractions of the heavier com- 
ponent, From these, with the aid 
of the circular nomograph, we 
then find the corresponding 
mole fractions of the heavier 
component, and hence the mole 
fractions of the lighter com- 
ponent. These are tabulated for 
several values of w, for the sys- 
tem A-C, and for several values 
of w, for the system B-C as 


necessary 
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Construction Points for Diagram 
System A-C;a = C/A = 2;C/(C~A) =2 


0.17 
0.46 
0.57 
0.67 
0.75 
0,82 
0,94 


eoocooocs 
“Sao ano®? 


5;C/(C — B) =3 


3 
4 
2 


S8ese2e: 


ma 
0.14 
0.39 
0.50 
0.600 
0.9% 
0.77 
0.93 


sessscs”a 
“Baa awo® 
soesese 


shown, In making up an actual 
chart, families of lines for w- 
values ranging from 0 to 1.0 in 
increments of 0.05 can be drawn 
up in less than an hour for the 
entire job. 

To draw in the w-lines it is 
first necessary to locate an m- 
value on each of the axes through 
which the lines can be drawn 
to the appropriate m-values on 
the opposite axis, On the m, axis 
this point is m, = C/(C — B), 
or 3.0 for the molecular weights 
chosen. On the m, axis the point 
is m, = C/(C — A), or 2.0 for 
the molecular weights in our 
problem. These points have no 
physical significance except as 
construction points. 

Depending on the relative sizes 
of C and the other two molecular 
weights, the values of C/(C - 
A) and C/(C — B) may become 
too large to keep on the paper. 
In that case, the construction 
shown here can be used, although 
it is somewhat easier to preserve 
accuracy if the two families of 
lines are actually drawn through 
the C/(C — A) and C/(C — B) 
points. Here we have drawn 
lines through m, = C/2( C —A) 
= 1.0, and through m, = C/2(C 
— B) = 1.5. By making the 
length of these lines equal to 
Mm, = Mm, = 0.5, and laying off 
distances of half the correspond- 
ing m-values (as shown in the 
table), then the w-lines can be 
drawn through these half-points 
and the corresponding m-values 
just as if the construction points 
at C/(C — A) and C/(C B) 
had been used, 

Referring to the table, let us 
plot the line for w, = 0.1, 
Note that we found the corre- 


sponding value of m, to be 0.17, 
and the value of m,/2 to be 0.985. 
The line for w, = 0.1 is then 
drawn through 0.17 on the m, 
axis, and 0.085 on the auxiliary 
construction axis at the right of 
the chart. Similarly, to plot the 
line for w, = 0.8, the line goes 
through 0.39 on the m, axis, and 
0.195 on the auxiliary construc- 
tion axis at the top of the chart. 

Once the chart has been com- 
pleted it is merely necessary to 
locate the intersection of the 
known values of w, and w, (or 
interpolate between the lines). 
For example, point Z on the 
chart marks the intersection of 
w, = 0.45 and w, = 0.45, Read- 
ing to the coordinates, we find 
m, = 0.54 and m, = 0.40. Their 
sum equals 0.94, so that m, = 
0.06, which corresponds to the 
horizontal distance from Z to 
the hypotenuse. Conversely, by 
entering the chart from known 
values of m, and m, on the co- 
ordinate axes, point Z can be 
located and the corresponding 
values of w, and w, found in re- 
lation to the w-lines. 


Irregular Areas Found 


Without a Planimeter 


Charles A. Harper 


Materials Engineer, Westinghouse 
Electric Corp., Baltimore, Md. 


Often the engineer wants to 
find the area of an irregular 
plane geometric surface, but has 
no planimeter available. Usual 
methods such as applying Simp- 
son’s rule or dividing the area 
into small squares and counting 
them, are time consuming. If a 
sensitive balance is on hand, the 
easiest and quickest method is to 
trace the irregular area onto a 
piece of very uniform material 
such as paper or tracing cloth, 
cut it out carefully, and weight 
it in comparison with a cut-out 
of a known area. 


The unknown area may be the 
area under a curve which it is 
desired to integrate between 
limits. Or it may be the area of 
an irregular plane object or 
piece of material. If it is an ir- 
regular piece of material, then 
a regular piece of the same ma- 
terial can be cut out and weighed. 
The regular surface should be as 


July 1956—CuemicaL ENGINEERING 








Why Allis-Chalmers Cooling 
Coil Design Means... 


Better Rectifier Operatio 


More Efficient Heat Transfer results 
from internal cooling coil. The steel coil sur- 
rounds active parts, offering more cooling 
surface and better heat transfer than other 
types. Unit maintains more uniform tem- 
perature and mercury vapor pressure. 


Simplified Maintenance results from 
Allis-Chalmers unique unit construction. All 
active components are attached to the anode 
plate for easy withdrawal, dismantling, and 
re-assembling — as illustrated above. 


Positive Arc Barrier is formed by the 
cooling coil, which is insulated from the tank. 
The main arc is confined within the coil, pre- 
venting arc transfer to the tank. 


Years of Operation in hundreds of in- 
stallations have proved the reliability, ease 
of operation, and simplified maintenance of 
Allis-Chalmers mercury arc rectifiers. You 
can get complete information at your nearby 
A-C office, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 








Aw aidan? N 
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ALLIS-CHALMERS 
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large as possible to increase the 
accuracy. But if no more of the 
same material] is available, then 
the unknown area must be traced 
onto some uniform material as 
above for comparison with a 
known area of the same material. 

This method can be adapted 
to determining any area which 


can be transposed onto-a flat 
surface. It can also be used for 
volume determinations where a 
known and an unknown volume 
can be cut from the same uni- 
form material. It is, in short, 
useful for any irregular vari- 
ables which can be calculated as 
a function of weight ratios. 











Scole ~ balonced tank 


Preventing Overflow From Vented Tanks 


George E. Woods 


Central Research Lab., Atlas Powder Co., New Castle, Del. 


By means of a simple idea 
described here overflow and pos- 
sible loss of valuable liquid from 
vented tanks can be prevented 
with safety and certainty. 

A certain batchwise reaction 
required the operator at one 
point during the reaction period 
to pump one reactant for a sub- 
sequent batch from a remote 
storage tank to a closed, vented 
scale tank. An overflow line back 
to storage was impractical and 
the operator, busy with other 
details during the pumping, 
sometimes forgot to stop the 
pump in time, allowing profits to 
flow to the sewer. 

The problem was solved by in- 
stalling a horizontal, swing 
check valve in a vertical position 
in the scale tank vent line as 
indicated in the sketch. It will 
be noted that the valve disk as 
installed normally hung in the 
open position. When the liquid 
reactant was first pumped into 
the tank the air in the tank was 
displaced through the check 
valve in a direction opposite to 


that of the designed flow for the 
valve. This was possible because 
the kinetic energy of the dis- 


‘placed air was not enough to 


close the valve from the full- 
open position. However, as soon 
as the liquid reached the check 
valve the valve closed im- 
mediately with a mild “snap” 
which never failed to remind the 
operator to stop the pump at 
once, 

In every case where the fore- 
going idea was employed, very 
satisfactory results were ob- 
tained by using a check valve of 
the same nominal size as the vent 
line. However, if the valve had 
closed during the air-displace- 
ment period, then at least a sec- 
tion of the vent line and the 
check valve would have had to 
be made large enough to decrease 
the kinetic energy of the gas 
stream to a point where the gas 
flow could not close the check 
valve. If the liquid had failed 
to close the valve a smaller valve 
would have been required. 

With this system one should 


use a pressure-relief valve and 
a circulating line around the 
pump, or other suitable pressure- 
controlling arrangement, to pre- 
vent pressure in the tank from 
exceeding a safe value for the 
particular system involved. In 
some cases it may be desirable 
to intall a small vertical air 
chamber on the tank side of the 
check valve to minimize water 
hammer. 

This idea may be used without 
depending on an operator for 
appropriate action. The pressure 
at the top of the scale tank rises 
suddenly when the check valve 
closes. Hence, the pump may be 
stopped by means of a pressure- 
actuated pump cut-off switch. 
Use of such a switch may be 
desirable in any case, or in con- 
junction with an _ automatic 
weight-actuated pump cut-off. 
If the weight-actuated cut-off 
should fail, the pressure-actuated 
cut-off would then stop the pump 
when the tank had filled com- 
pletely. Even if both cut-off de- 
vices should fail, no liquid would 
be lost. 

Other non-loaded check valves, 
such as lift checks, ball checks, 
or vertical checks might be used 
if installed to close with excessive 
kinetic energy of flow as de- 
scribed for the horizontal check 
values, 


Gage Glass Improvement 
For Vacuum Tanks 


Arthar J. Weinberger 
Chemical Engineer, Bridgeport, 
Conn. 


Conventional tank gage glasses 
are often unsatisfactory for 
vacuum service, particularly 
when using liquids which attack 
the soft washers used in sealing 
the glass to the gage cock. Air 
leakage at the bottom washer 
will make it difficult to tell liquid 
level, and a large air leak at the 
top of the glass may go unde- 
tected. 

We have overcome the problem 
by using a piece of 2 or }4-in. 
glass pipe with conical ends as 
our gage glass. This is attached 
by regular glass pipe flanges to 
metal pipe which makes up the 
remainder of the gage glass in- 
stallation. Gate valves are used 
on both top and bottom legs to 
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ALTERNATIVE TO DISASTER... 
fire-resistant oils 


Celanese” Cellulubes* are synthetic oils——straight 
chemical compounds developed by Celanese to mini- 
mize the constant threat of fire and explosions inher- 
ent in many industrial operations. 


As power transfer fluids in diecasting and other 
critical hydraulic operations, fire-resistant Cellulubes 
reduce the ever-present danger of uncontrollable fires 
due to line breaks or other failures. As cylinder lubri- 
cants in air compressor systems, these non-petroleum 
oils prevent the formation of excessive carbon de- 
posits. Result: danger of fires and explosions is mini- 
mized and maintenance costs reduced. 


Can a Cellulube solve a safety problem in one of 
your plants? We will be glad to send you complete 
use data. 


Cellulube fire-resistant functional fluids are the 
result of research working toward a single objective: 
how to give industry more productive chemical ma- 
terials. if you're looking for the extra values that can 
make your operation safer, your production more 
efficient, or your product more competitive, we think 
you'll find the Celanese research approach rewerding. 
Celanese Corporation of America, Chemical Division. 
Dept. 553-G, 180 Madison Avenue, New York 16, N. Y. 





for improved products 
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PLANT NOTEBOOK ... 


shut off the glass in case of 
breakage. 

It is also wise to use a short 
section of flexible hose or tubing 
between the gage glass and the 
bottom tank tap. This will sim- 
plify installation, and will also 
take up differential expansion of 
the tank and glass if hot or cold 
liquids are used in the tank. 








Liiatiail 
nom Rotometers P 


Improved Condenser for 


Supplying Gland Water 


R. W. Fugler 


Tar Div., Dominion Tar & Chemical 
Co,, Ltd., Toronto, Ont., Canada, 


Some vears ago I had occasion 
to use steam condensate for 
sealing several agitator glands. 
The principle was the same as 
that described by the winner of 
the September 1955 Plant Note- 
book Contest (also winner of the 
1955 annual contest—Ed.) 

However, our method pos- 
sessed an advantage which auto- 
matically regulated the quantity 
of condensate produced. This is 
desirable for a single unit and 
necessary for several] glands. 

The arrangement, shown in 
the sketch, uses a combined res- 
ervoir and condenser made of 
8-in. pipe. Cooling is provided 
by a copper coil in the lower half 
of the reservoir through which 
cooling water is circulated. The 
advantage of this arrangement 
is that, when the reservoir is less 
than half fuil, the coil is exposed 
so as to condense more steam. 

However, when the reservoir is 
half full, then the cooling sur- 
face is completely covered with 
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condensate and no more steam 
is condensed, Thus the supply is 
self-regulating. This eliminates 
water-logging of the system and 
loss of pressure. Also, the use of 
the submerged coil cools the con- 
densate before use. 


Special Lenses Change 
Drawing Proportions 


Newell W. Tune 
Los Angeles 48, Calif. 


Ramey (Chem. Eng., p. 208, 
Sept. 1955) described a mechan- 
ical method of replotting curves 
to expand or compress one scale 
as desired. He stated that photo- 
graphic methods would be use- 
less for this purpose. As a mat- 
ter of fact, this is not correct as 
lenses of Cinemascope type 
prove. Lenses of this type ex- 
pand the image in one direction 
by a ratio of about 2:1. 

I have used such a lens for 
about 10 years for special trick 
effects in 16-mm. motion pic- 
tures, and also over a 50 mm, 
Contax lens to compress or ex- 
pand the image as desired. My 
lens was made by Taylor, Hob- 
son, Cooke, in England. One is 
made in the United States by 
Vidoscope, another by Vista- 
scope. Any large photodealer can 
supply literature on them. 

Photographic alteration of pro- 
portions with such lenses will be 
much faster, cheaper and more 
accurate than the _ replotting 
method, 


Portable Air Compressor 
Takes Care of Shortages 


H. B. Wayne 
Brooklyn, N.Y. 


If your plant is occasionally 
short of compressed air capac- 
ity, so that increase in the per- 
manent equipment may not be 
justified, one possible solution 
is to hook a portable compressor 
temporarily onto the discharge 
line. For this purpose flexible 
metal or rubber hose is handy, 
particularly if equipped with 
quick-connect couplings. This 
arrangement is flexible and can 
be moved .wherever needed. 








Siphon Arrangement 
Takes Continuous Samples 


R. E, Caleote 
Chemical Engineer, Ethyl Corp., 
Baton Rouge, La. 

Sometimes plant material bal- 
ance studies or pollution studies 
call for an inexpensive continu- 
ous sampler. The arrangement 
in the accompanying drawing 
has been used successfully in 
plant waste stream studies to 
draw samples 10-15 ft. up from 
sumps, ditches, and other inac- 
cessible locations. 

The sampler can be put to- 
gether easily from a couple of 
glass jugs of suitable size and 
some rubber and glass tubing. 

The drop line from the siphon 
bottle is provided with a suitable 
limiting restriction such as a 
glass capillary to assure flow for 
a desired time interval. As the 
siphon empties, it creates a par- 
tial vacuum in the sample bottle 
which is balanced by ditch water 
entering the sample bottle. To 
prevent a siphon cycle which 
would cause intermittent sam- 
pling, the sample bottle must be 
equipped with a siphon breaker. 
This consists of a glass tee with 
two returns to the bottle. 

This device will sample as long 
as the drop h, is 1 or 2 ft. greater 
than the rise h,, plus the vapor 
pressure of the sampled fluid in 
the vapor space. This statement 
is a simplification of the theo- 
retical factors involved in this 
fluid flow problem, but it yields a 
practical solution to many sam- 
pling problems, 
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Powell packless valves 
for hazardous services 


-BeLL-0-Sea. “Y” Valve (Sectional), Outside 
sr sig stm. Designed frog ite wre 


Painstaking quality control is rigidly 
enforced through every step in the 
manufacture of these nuclear valves. We 
begin with the materials—every machin- 
ing operation is accurately gauged—all 
parts are thoroughly cleaned and de- 
greased—then every valve is not only sub- 
jected to an actual line test, but is given 
a snifter or mass spectrometer test. 


Shown here are examples of the types 
of valves available to industry for use 
with heavy water, molten metals, etc. 
For complete information, consult your 
Powell Valve distributor. If none is near 
you, we'll be pleased to tell you about 
our Nuclear Valves as well as our com- 
plete line of Powell Quaiity Valves—all 
with Performance Verified. 


The Wm. Powell Company, Cincinnati 22, Ohio... 110th VEAR 


POWELL VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 
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145 Tons in This One 


Here is a forged vessel that came out 
of the Bethlehem shops, and it is not 
the sort of thing you could hide in a 
corner, Machined and assembled as you 
see it here, the vessel has an ID of 
almost 4 ft and weighs approximately 
145 tons 

We like to make these big fellows. 


A big pressure vessel is quite a project, 
for it is more than just a forging. It 
requires the expert services of designers 
and engineers. It requires the most care- 
ful metallurgical attention. It involves 
the highest technical aspects of steel- 
making, forging, heat-treating, ma- 
chining. Each of the various steps must 


14-TON CONVERTER WITH MANY MACHINED PARTS 


Bethlehem has every facility for the complex machining required in pressure vessels 


BETHLEHEM STEEL 


be right, with no leeway for error. 

At Bethlehem we're equipped all the 
way to handle such assignments. And 
let us emphasize that we do an equally 
thorough job on the smaller vessels. 
They require the same careful han- 
dling as the giants, and at Bethlehem 
they get it. 

When your needs call for pressure 
vessels — autoclaves, reactors, conver- 
ters, separators, accumulators, filters — 
we suggest you talk with our engineers. 
They will cooperate in every way. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 
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Abrasives 

Aeronautical 

Automotive 

Brick and Tile 

Ceramic 

Cement and Concrete 

Cosmetic 

Disinfectants 

Electrical Manufacturing 

Electroplating 

Enamel 

Engraving and 
Electrotyping 

Feed Stuff, Mineral Feed 

Fertilizer 

Food 

Glass 

Insecticide and Fungicide 

Laundry 

Leather 

Lithographing 

Linoleum and Floor 
Covering 

Lubricant 

Match 

Metallurgical 

Metal Working 

Oil Cloth 


Optical 

Paint, Varnish and Lacquer 
Paper 

Pet-oleum 


Pharmaceutical 
Photographic 


a CAN SERVE YOU! 


Pottery 

Printing Ink ‘ 
Syasiite Harshaw sells chemicals — thousands of them — 
aes for these and many other industries 
Shade Cloth 
Sense Here are typical Harshaw chemical products 
extile 
Veterinary Remedies i i 

weldes Avesta Electroplating Salts, Anodes Fluorides 
Wall Paper and Processes Glycerine 


Organic and Inorganic Dry Preformed Catalysts, Catalytic 
Colors and Dispersions Chemicals 
































FREE! mis 16-page booklet ; ' 
lists the many chemicals available Driers and Metal Soaps Synthetic Optical Crystals 


fromHarshaw. = =—=-_. Vinyl Stabilizers Agricultural Chemicals 


Ceramic Opacifiers and Fungicides 
Colors Chemical Commodities 


THE HARSHAW CHEMICAL CO. 


, 1945 EAST 97th STREET + CLEVELAND 6, OHIO 
WRITE TODAY FOR Chicago + Cincinnati - Cleveland « Hastings-On-Hudson, N.Y. + Houston + Los Angeles 
your Copy Detroit + Philadelphia + Pittsburgh 
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Here’s How to Get an Idea—in a Hurry 





© Follow the creative process. 
© Practice using it often. 
¢ Know what not to do. 


DEAS, like dollars, are usually 
hardest to get when they’re 
needed most. 

But—unlike the printing of 
currency—no one has a monopoly 
on producing good ideas, It’s a 
skill that any chemical engineer, 
or just about anyone else for 
that matter, can acquire. 

Sure, some people are just nat- 
urally better at it than others, 
but research and experience are 
showing that virtually anybody 
can be taught the techniques and 
attitudes that will boost his idea 
productivity. 

This message has been made 
the theme of countless articles, 
books and speeches over the past 
few years. And numerous studies 
and experiments have led to the 
development of systems which 
increase creativity. 


Not the Whole Answer 


But, unfortunately, today’s 
methods for upping idea produc- 
tion are mostly empirical. Basic 
research, which would delve into 
these methods to learn why they 
work, and which would lead to 
better idea-producing tools, lags 
far behind application. As a re- 
sult, the use of the trial-and- 
error-derived systems is not yet 
the whole answer when you need 
an idea in a hurry. 

Idea production has three in- 
terrelated aspects : Quality, quan- 
tity and speed, 

When creative ideas start 
flowing, they often come in a 
flood. One idea seems to spark 
the development of others and 
they build on one another. Most 
systems for increasing creativity 
recognize this and it’s a general 
rule that “the more ideas, the 
better.” 


Follow the Creative Process 
You can encourage ideas to 
flow faster by following through 
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the creative process, using it 
often and knowing how to avoid 
the obstacles which are built-in 
at every step. 

The creative process consists 
of a string of stages leading 
from recognition of a problem 
to its solution by a new approach. 
Many problems are analytical by 
nature; they don’t require a 
creative approach. Once all the 
data are obtained only one con- 
clusion is possible. 

Other problems have many 
possible or acceptable solutions 
and they’re often not the kind 
you can work your way to, They 
require the new insight, the leap 
of the imagination, the “brain- 
flash” which climaxes the crea- 
tive process. 


How Ideas Are Born 


The nature of the process which 
brings ideas to life stirs spec- 
ulation and controversy among 
creativity researchers. But while 
waiting for their studies to de- 
velop a more exact description, 
we can synthesize a working de- 
scription from those which have 
been offered. 

The process dawns with the 
recognition of a problem and 
decision to try to solve it. Then 
comes a period of preparation, in 
which you seek a complete un- 
derstanding of the problem and 
search your own experience and 
that of others for relevant infor- 
mation. This information is 
studied to find clues to the solu- 
tion of the problem at hand. 
Solutions are formulated and 
tested. 


Frustration Is Normal 


Frustration is a normal expe- 
rience in this sequence. Some ob- 
servers call it a vital part of the 
process and insist that only after 
you've been completely bogged 
down in a problem and have ac- 


tually turned away from it will 
you get the insight that leads to 
a new solution. 

Final stage of the process con- 
cerns putting the idea to work. 
It must work and it must work 
better or it isn’t a good idea. 
This should be obvious, but, in 
practice, much creative activity 
offers only something different, 
not necessarily better. 


How to Speed It Up 


The creative process takes 
time to operate, how can it be 
speeded up? Could steps be elim- 
inated or combined? What time 
wasters can be avoided? 

Many workers in this field 
have been trying to develop def- 
initive answers to these ques- 
tions and a good many chemical 
companies have been following 
this work with interest. (But 
with few exceptions, companies 
limit their activities in this field 
to trying to provide an environ- 
ment favorable to creativeness. 
And most of this centers around 
researchers, not engineers.) 

Group idea-getting is a com- 
mon method of speeding up the 
process. 

The “brainstorming” session, 
in which five to twelve people 
engage in uninhibited idea-get- 
ting, is today’s most popular de- 
vice for generating ideas in a 
hurry. In these free-wheeling 
conferences, ideas (the wilder, 
the better) ricochet from one 
person to another and are com- 
bined, enhanced or modified with 
other ideas in the complete ab- 
sence of criticism. The object is 
to get as many ideas as possible 
in a completely free atmosphere. 
Evaluation and criticism of these 
ideas take place later. 

A number of variations of this 
technique have been worked out 
for specific situations. To bring 
the thinking of a large group 
of people of all company levels 
to a problem, Phillips Petroleum 
developed its Method 66. The 
large group is broken down 
into small panels of men of 
about equal rank in the company 
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What does an engineer do for GATX? 


Engineering a special-purpose tank car is a job for 
experts. Stress, mobility, center of gravity, corrosion 
resistance—these are a few of the factors to be con- 
sidered. At General American you'll find engineering 
specialists—men who pioneered with aluminum tank 
cars. These made possible bulk shipments of hard-to- 
handle liquids. You'll find men who developed the first 
flued-dome tank car, the first all-welded underframes, 
the first half-oval heater coils—and a long list of addi- 
tional improvements. 


This engineering skill and experience that make such 
developments possible is part of every GATX lease— 
a lease that provides shippers with the most dependable 
service available for bulk liquid transportation, When 
you lease cars from General American, you avoid the 
need for capital investment as well as operating, servicing 
and maintenance problems. 

If you’d like additional information concerning the 
advantages of a GATX lease, call or write your nearby 
General American District Office. 


It Pays to Plan With General American 


OR 5, tins oom 


GENERAL SERVICE CARS 


ALUMINUM CARS 


PRESSURE CARS INSULATED CARS 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street * Chicago 90, Illinois 


Service Offices In Principal Cities 
Service Plants Throughout The Country 
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YOU AND YOUR JOB... 


and with widely diverse back- 
grounds (chemistry, engineer- 
ing, accounting, law, production, 
research, sales, etc.). Each panel 
brainstorms the problem and con- 
tributes its one best idea to the 
over-all group for its considera- 
tion and evaluation. 


Beware of the Blocks 


Attempts to speed up individ- 
ual creativity have also centered 
on the free-wheeling, uninhibited 
approach. John E, Arnold, the 
MIT professor whose course in 
creative thinking has attracted 
worldwide attention, cites three 
general barriers to this unin- 
hibited thinking. 

¢Perceptual Blocks — All 
those things that prevent our 
getting relevant, adequate, true 
information, This group of bar- 
riers includes: Faulty observa- 


tion, failure to distinguish be- 


tween cause and effect, failure 
to relate the problem to its en- 
vironment, inability to see the 
“trivial” and lack of interest in 
studying the “obvious.” 

¢ Cultural Blocks — All the 
pressures which shape our think- 
ing. Under this heading come: 
Traditions, training, environ- 
ment, social and job pressures, 
resistance to change, etc, 

¢Emotional Blocks—aAll 
fears and phobias, emotions and 
motivations that limit our crea- 
tive potential. These are the 
most basic of the blocks and 
often lie beneath the others. 
They include: Jealousies, prej- 
udices, fear of making an error, 
fear of appearing “out of line,” 
fear of asking questions that 
show ignorance, compulsions to 
conform, etc, 


How to Skirt Them 


To overcome these barriers, 
Arnold suggests: 
¢ Stating problems in a very 
basic, broad, eneric way— 
Avoid suggesting a solution in 
the problem statement. Don’t 
say “Build a better mousetrap.” 
Say “Kill Mice.” Don’t say “De- 
sign a toaster.” Say “Design an 
apparatus for dehydrating and 
browning the surface of bread.” 
By opening up all possible paths 
to a solution, you skirt the per- 
ceptual blocks. 
¢ Avoiding ready-made solu- 
tions—Ask the impertinent ques- 
tions, insisz on full and under- 


standable answers and put a 
little less faith in reason and 
logic. Free your imagination and 
open the way to new answers. 
Delay judgement of an “imprac- 
tical” idea until it’s been fully 
explored without prejudice. 

¢ Developing a dual personal- 
ity—Watch yourself as you solve 
problems creatively. See what 
method is successful and what 
methods fail and learn why. De- 
termine why you picked that 
route and avoided other areas of 
thinking. Note how you react 
to a possible solution and ponder 
whether an unrecognized block 
caused the reaction. As you come 
to know yourself better you'll 
find creative ideas coming more 
quickly and easily. 

Now as we run through the 
creative process, we can look for 
these booby-traps at each step 
and plot how to avoid tripping 
over them. 


Recognizing the Problem 


It usually isn’t too difficult to 
spot problems in industry. But 
care must always be taken to in- 
sure that the problem spotted is 
the real problem and not just a 
symptom. 

In a division of a well-known 
chemical company, management 
is quite concerned with an ap- 
parent lack of creativity among 
its younger engineers, Several 
quite impressive solutions are 
under high-level study right now. 
But none of them will work, be- 
cause the engineers themselves 
feel that it’s all but impossible 
to get an idea accepted. They 
complain that management wants 
new ideas, alright, but when it 
comes to using these ideas in a 
new facility, management gen- 
erally nixes them with the com- 
ment that it “can’t afford to take 
chances.” So it sticks to those 
that “we experienced men know 
will work.” And while striving 
to make its engineers more crea- 
tive, this management misses its 
real problem: How to get more 
creative ideas into use. 

Inability to distinguish be- 
tween cause-and effect and _in- 
ability to relate a problem to its 
environment hinder problem rec- 
ognition and cause a lot of wheel- 
spinning in the search for solu- 
tions. It’s important to creative 
thinking to phrase a problem in 
terms as broad as possible and 


not to suggest a solution in the 
statement of the problem. Al- 
ways look beyond the immediate 
problem to its fundamentals. 


Deciding to Solve It 

With most of the problems you 
meet in your work you don’t 
have to make an active decision 
to solve them. You either do it 
or you wind up working else- 
where. But there are other prob- 
lems which do require such a de- 
cision. Perhaps they’ve been 
under your nose for years, al- 
ways looking too hard or too 
time-consuming or too some- 
thing-or-other to tackle. 

Perhaps it’s just the everpres- 
ent problem of developing short- 
cuts in your daily job. Some crea- 
tive thinking on the obvious or 
trival aspects of your job may 
pay off. 

Carbide and Carbon’s C. H. 
Gilmour spent years designing 
all types of heat exchangers. 
Then he developed a set of charts 
which cut hours from the job of 
sizing the units. Published in a 
series of Chemical Engineering 
articles* they’re now saving time 
for engineers all over the world 
and have brought a measure of 
fame to the author. 


Believe in Yourself 


In deciding to tackle a prob- 
lem, it’s important to have con- 
fidence in yourself. You'll need 
it to come up with ideas that run 
counter to tradition or to man’s 
ingrained resistance to change. 

People are generally reluctant 
to part with things that are 
familiar—be they methods, prod- 
ucts or concepts. Creative people 
need the confidence to advance 
unfamiliar ideas. Had they lis- 
tened to the experts of the day, 
the Wright brothers would have 
known that trying to fly was ri- 
diculous and illogical and gone 
back to doctoring bicycles. 

You can build this confidence 
by scoring a few successes with 
small problems before tackling 
the major ones. Creativity isn’t 
limited by age, sex, heredity, edu- 
cation, intelligence or bank ac- 
count, You have a certain poten- 
tial for creative thinking. You 
don’t have to apologize for de- 


*Chem. Eng., Oct. 1952, p. 144; Mar. 
1953, p. 226; Apr. 1953, p. 214; Oct. 
1953, p. 203; Feb. 1954, p. 190; Mar. 
1954, p. 209; Aug. 1964, p. 199. 
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SAVED — 28,734 BARRELS OF OIL IN ONE YEAR! 


Food, Drug, Sewage, Sugar, Coal, Chemical and many 
other fields. 


Slop oil carries values in crude products that can 
be recovered and sold. The price of a barrel of crude 
varies with the location of its production and every 
producing area can use efficient filtration equip- 
ment for slop oil, containing waste products from 
the refinery. 


Eimco filters for slop oil do an important job for the 
industry — in most cases, they not only pay for them- 
selves the first year but yield a handsome profit. 


Slop oil filtration is only one application for Eimco 
filters in the petroleum industry. Clarification and pol- 
ishing of petroleum products as well as other opera- 
tions use Eimco specialized filters. 


Other special designs of Eimco Filters for vacuum 
and pressure operation are working in Metallurgical, 


The Eimco Corporation has worked more than half 
a century to serve the processing industries, provid- 
ing a background of experience in solving filtration 
problems which is most valuable to the plant operator. 
In addition, Eimco’s Research and Development Center 
in Palatine, Illinois is the first complete facilities of its 
type devoted to liquids-solids separation through fil- 
tration. 


Facilities unequalled in the industry thus provide 
Eimco with the “Know-How” to deliver equipment with 
guaranteed results. An Eimco filter is your assurance 
of maximum efficiency. 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A. 


St., New York City 
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YOU AND YOUR JOB... 


veloping it and for thinking up 
“unheard of” solutions. 

In most firms it won’t take 
too long to find that deciding to 
solve problems, particularly the 
unpopular problems that nobody 
bothers with, will pay off. If it 
doesn’t at your present firm, 
you'll have no problem peddling 
your abilities to others. 


Hunting New Solutions 


A creative idea is essentially 
a new configuration, a new pat- 
tern or a new combination of old 
information, old experiences, 
Therefore it makes sense to store 
up as much information and 
experience as possible, 

Attending conventions and 
meetings, listening to papers, 
visiting other plants, lunching or 
talking to creative people, read- 
ing technical magazines, scan- 
ning all kinds of reading matter, 
taking advanced or refresher 
courses, listening for gripes, 
watching for and noting the un- 
usual, can all provide sources 
of information and experience 
which you can later correlate, 
evaluate and apply to problems. 

Here’s where a good statement 
of the problem first shows its 
importance, If the statement 
puts narrow limits on the an- 
swer, other, perhaps more profit- 
able, answers, may be ignored. 

If you scrimp on the time 
spent in preparing to solve the 
problem, the same thing hap- 
pens. General Electric’s Crea- 
tive Engineering Course teaches 
engineers to get a minimum of 
eight possible solutions to every 
problem. GE reasons that while 
the first few solution ideas may 
come with ease, the last couple 
should require a look into new 
areas. 

Some others recommend get- 
ting at least one solution that’s 
chemical in nature, one that’s 
mechanical in nature, one that’s 
electrical and one that’s psycho- 
logical. In this way, it’s claimed, 
each of these major areas of 
thinking will at least be investi- 
gated. 

Willard A. Pleuthner, a dis- 
ciple of advertising man Alex 
Osborn, who first championed 
the brainstorming technique,* 
estimates that the average brain- 


°For a detailed description see Os- 
born’s book, “Applied Imagination,” 
cy i Seribner’s Sons, New York, 
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storm session should generate 
about 50 ideas of all types and 
backgrounds—some three to five 
of which will prove workable. 


Keeping Ideas Flowing 

Proper preparation starts that 
flow of ideas; a few simple tech- 
niques can keep them flowing. 

Creative ideas often come in 
a flood. Once you break through 
a barrier and get a new insight 
into a problem, you start a spurt 
of uninhibited thinking that may 
unveil other possibilities. It’s 
been compared to a run of hot 
hands in poker. And like poker, 
you dare not leave the game 
while this is happening. If you 
do, and try to pick them up later, 
you’re apt to have cooled off like 
a penguin’s tail. 

One way to keep ideas flowing 
involves scheduling your creative 
thinking periods for those times 
when you’re most creative, If 
you’re a slow starter each day, 
the kind of fellow who doesn’t 
really get going until early after- 
noon or so, then do your evalu- 
ating and investigating in the 
morning and reserve one o’clock 
on for your uninhibited thinking. 

It also helps to concentrate. 
Work on only one problem at a 
time. If you really get stuck on 
a problem, drop it completely 
and do something else. Don’t try 
to juggle two problems at the 
same time. It doesn’t work. 


Use “Idea Needlers” 


When the idea flow slows, 
Osborn and Notre Dame Uni- 
versity professor G. Herbert 
True, a widely-known speaker on 
creativity, recommend the use of 
what Osborn calls “idea need- 
lers.” This is a list of such ques- 
tions as: What else is like it? 
Does the past hold a parallel? 
What other idea does it suggest? 
Can I modify? Change color, 
meaning, motion, sound, shape? 
Can I add to it? Make it bigger, 
thicker, higher, longer, stronger? 


Can I subtract? Make it lighter, 
shorter, break it up, omit it? 
Can I substitute in it? Can I 
rearrange it? Can I combine it? 
Can I reverse it? 

Ask these questions of your 
ideas or the present solution, 
and you'll probably come up with 
a hatful of more ideas. 

Here’s an example: 

Most processes for winning 
manganese from low grade ores 
shun the electrothermal route 
because too much of the material 
is lost in the slag. Inventor 
Marvin Udy looked at this from 
the other side. His new process 
reverses the situation. Udy mazi- 
mizes the manganese in the slag 
and then treats the slag like a 
high-grade ore. Now heading for 
the pilot plant, the process has 
already attracted the backing of 
the Reynolds Metals Co. 


Cut It Down to Size 


If you’re still having trouble, 
whack up your problem into sev- 
eral more digestible pieces. Then 
you can solve each of these. 

When Ottmar Mergenthaler 
split the problem of designing a 
typesetting machine into three 
smaller problems—composing a 
line, adjusting its length and re- 
distributing the type—and solved 
each of these in turn, he licked 
an “impossible” probiem. 

Two other good ways of speed- 
ing the development of ideas are 
setting deadlines and quotas. Put 
in writing that you'll have so 
many ideas on your problem by 
a certain date. Naturally, you'll 
jot down your ideas as you get 
them—not try to remember them 
—s0 you'll be able to check them 
against your quota. 

Pleuthner suggests carrying a 
file card, a new one for each day, 
and noting all the ideas you have 
that day on each of the problems 
you’re working on. 

Don’t forget to get together 
with associates or other creative 
people and try brainstorming or 


Next Month: Career Possibilities in Patent Law 





A chemical engineer and patent attorney will open the field of patent 
law for your inspection in August’s You and Your Job. He'll discuss 
the job opportunities open to you, what they require, what training 
is needed, how to get it, how long it will take, what the rewards are 
and other features of careers in this fascinating field. In addition, 
you'll learn of the shortcuts which lop years off the time usually 
required to become a patent attorney. 
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1000° F. insulation 
covers large, irregular pipes 
quickly and efficiently 





Made to conform well to irregular surfaces, Arm- 
strong Armaglas* Blanket Type Pipe Covering is 
widely used on riveted, spirally welded, or non- 
standard pipes at temperatures to 1000° F. It is 
easy to handle, particularly on large pipes, or where 
work is done from scaffolding or ladders. Arma- 
glas Blanket is made of glass fibers, faced on one 
side with wire mesh, and cut to fit diameters of 3” 
to 42”. It has high moisture resistance, will not 
support combustion or cause corrosion, and won't 
rot or decay. Thermal conductivity is .25 at 75 
mean temperature. 

Armaglas Blanket Type Pipe Covering is one of 
the quality products in the complete line of Arm- 
strong Industrial Insulations. Armstrong also pro- 
vides a complete contracting service, geared to in- 
stall these materials economically and efficiently. 

Send for free booklet containing full details on 
Armaglas Blanket Type Pipe Insulation or for in- 
formation on other Armstrong insulations that can 
help solve your insulation problems. 


* Trade-Mark, Manufactured for Armstrong by Owens-Corning Fiberglas Corp 





(Armstrong 


INSULATIONS 


INDUSTRIAL 


Armstrong Cork Company 

2007 Sharpe St. 

Lancoster, Penna. 

Please send me the free booklets checked 
Please have an Armstrong representative call. 


Position 





a) Armstrong 
Armaglas in- 
sulations for 
Pipes, Tanks, 
and Vessels 


C Armstrong 
Insulcolor®, 
Weatherproof 
Coating in 
Eight Colors 


a ee ee ee 


(J Armstrong 
Armatemp* 
Blocks, Blan 
kets, and Ce. 
ments 


*TRADE-MARK 


CuemicaL Encingerinc—July 1956 


CJ Armstrong 
LT Cork Cov- 
ering, a New 
Type Cold Line 
Insulation 


Compony 
Address 


City , Zone 
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YOU AND YOUR JOB... 


one of its variations. Only an 
individual can get an idea, but 
the stimulation of creative group 
sessions may provide just the 
right environment for you to get 
the idea you need in a hurry. 


When All Fails 


As we've noted, frustration is 
a common experience in idea 
chasing. After hours, or even 
days, of wrestling with a prob- 
lem, often feeling that you’re on 
the verge of solving it but never 
able to pull it off, frustration is 
understandable. And it’s often 
worthwhile. 

About the only thing to do is 
relax. Drop the problem com- 
pletely. Ideally, you’d take a va- 
cation, or at least get away from 


FOR THE FUTURE 


. « » More Engineers 


Repeated cries of alarm about 
the shortage of engineers are 
being heeded by high school 
students. More and more of the 
juke-box set are directing their 
careers into technology. 

Total enrollment in engineer- 
ing colleges has been climbing 
the past four years. And the 
rate of increase itself is ac- 
celerating. 

According to U. 8S. Office of 
Education figures, engineering 
enrollment climbed 6.6% in the 
fall of 1952 over the prior year; 
in 1953 it went up another 9.5% ; 
it climbed 10.9% in 1954 and 
last fall’s enrollment was 18.5% 
higher. 

The increase last fall coincided 
with an increase in the college 
age population of only 3.6%. En- 
roliment in  non-engineering 
courses also climbed, but not as 
impressively as engineering did. 

About one-half of one percent 
of the total would-be engineers 
are women, 


YOUR JOB TOO BIG? 
. « « Be the Boss 


Ever feel that you aren’t quite 
good enough to hold your present 
job? 

Don’t worry. Perhaps you're 
on your way to becoming presi- 
dent of your company. Such 
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the work. Usually, you’ll have to 
be content with switching to an- 
other problem. 

While your mind rests—or 
dwells on other matters—-solu- 
tion ideas have a chance to in- 
cubate, to rattle around in your 
subconscious and come at you 
from a different angle. This is 
the idea-getting process called 
illumination. Ideas seem to come 
from nowhere, when you least 
expect them, after conscious 
thinking has stopped. 


Always Make It Work 


After you’ve gone through the 
process and you have a new and 
workable idea, don’t think you’re 
finished, The difference between 
a workable idea and a working 


doubts regularly assail key ex- 
ecutives in business and _ in- 
dustry. 
This finding came to light in 
a recent survey conducted for 
the Young Presidents’ Organiza- 
tion, a group of 950 men and 
women each of whom took over 
the reins of a_ million-dollar 
(sales volume) business before 
reaching the age of 40. The 
survey covered some 600 com- 
pany presidents and 2,100 key 
executives, 
Other findings: 
eA “young president” aver- 
ages about $41,000 per year. 
¢His net worth runs about 
$278,000. About 10% are in the 
millionaire class. 
¢ He carries $116,000 in life 
insurance, 
eHis biggest worry is de- 
veloping a top management 
team. 
Wall Street Journal 


ENGINEERING GROUPS 
.. + Keeping Them Straight 


“Engineering Societies Direc- 
tory,” a listing of all local, re- 
gional and national engineering 
societies, is available from the 
Engineers Joint Council. 

The comprehensive list* con- 
tains the name and purpose of 
each organization, as well as the 

*To order, write E. Paul Lange at 


EJC, 29 West 39th St... New York 18 
N. ¥. Price $3.50 


idea is often a million dollar gap. 
As John Arnold puts it: “Ideas 
can frequently be a dime a dozen. 
It is only when they’ve been 
translated into prototypes that I 
believe they have value. 
“Sometimes we get 80 en- 
thused about a hundred ideas 
that we forget that there is a 
lot of work between the idea and 
the end result. A lot of bugs 
have to be worked out. There’s 
polishing and repolishing, work- 
ing and reworking before you can 
finally get a patent, before you 
finally get something that will 
work, before you finally sell the 
boss on the idea and he in turn 
sells the public. The creative 
process is not completed until 
you have some tangible result.” 


name and address of its secre- 
tary. EJC intends to keep this 
new service up-to-date by pub- 
lishing periodic revisions. 


SALARIES 
. « « 759% Get Raises 


If you’re in the so-called 
“middle management” grovp,* 
the odds are three-to-one that 
you got a raise last year. 

Aceording: to the American 
Management Association’s latest 
survey of the total compensation 
paid to 20,000 executives in 43 
key positions in 33 industries, 
the average middle management 
man earned $11,347 last year 
about 5% more than he received 
for the year before. 

Three-fourths of these execu- 
tives received raises for one rea- 
son or another. Merit raises, 
ranging from 5% to 9%, went 
to a third. The others got theirs 
through a promotion or because 
of a general increase. 

In small companies middle 
management salaries usually 
range from $5,000 to $14,000 per 
year. In large companies, AMA 
reports, they may top $30,000. 
Ceilings seems to be related to 
company sales and profits; legis- 
lation and union contracts deter- 
mine the floors. Other determin- 
ing factors are specific for each 
position. 

*Jobs between the policy-making 


level and that of general foreman or 
first line supervisor. 
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En ja y Buty today’s fabulous rubber 


gives new life to backyard wading pools 


Enjay Butyl brings long life and performance strength to the sensa- 
tional new Bil-O-Matic®, rubberized fabric wading pool manufactured 
by the Bilnor Corporation. With its resistance to aging, sunlight, tear 
and impact damage, the pool manufactured with Enjay Butyl gives 
outstanding performance. Unlike other pools that cracked and leaked 
after exposure to sunlight, these new pools retain their durability under 
even the toughest conditions of wear, stress, and weather. The Enjay 
Butyl label on the carton assures the customer of exceptional quality. 
Extremely versatile, Enjay Butyl has led to improved product per- 
formance in a wide variety of fields. This amazing, low-cost rubber is 
immediately available in non-staining grades for white and light-colored is U T Yy L 
applications. To find out where Enjay Butyl can cut costs and improve 
. your product, contact the Enjay Company. Complete laboratory facili- 
ties, fully staffed by trained technicians, are at your service. 
Enjay Butyl is the super-durable rubber 





Pioneer in Petrochemicals with outstanding resistance to aging « 
abrasion « tear « chipping + cracking + 
iy ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. ozone and corona « chemicals « vines 

Other offices: Akron « Boston + Chicago « Los Angeles + Tulsa * heat + cold « sunlight « moisture, 


hm 
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At an Eastern food processing plant, slices of No. | 
potatoes up to 14-inch are pumped at 80 RPM, smaller 
diced No, 2 potatoes at 150 RPM. Mixers feed the salad 
into hoppers leading into the pump. A B-10 Moyno food 
pump moves the large slices gently through the pump 
and a 4-inch glass pipe into standard filling machines 
that fill pirt, quart, and gallon jars. When the Moyno 
isn’t pumping potato salad, it pumps other foods such 
as cooked cranberries, whole-kernel corn, pickle relish. 


Unusual Pumping Problem? Maybe This 
Moyno Pump Can Help You Solve It 


The Moyno can pump potato salad 
and a lot of other materials without 
making mush out of them—because 
of the unique progressing cavity 
principle. 

Moynos have no valves and pis- 
téns, no vanes or other devices that 
cause churning and turbulence. The 
Moyno has a simple screw-like rotor 
turning within a double-threaded 
stator, This design creates cavities 
which progress smoothly toward the 
discharge end of the pump, carrying 
the material being handled. The 
material is not squeezed or churned, 


Pumps Practically Anything 
That's why the Moyno successfully 
handles such hard-to-pump materials 
as non-pourable pastes, frits, plaster, 
highly volatile liquids, and materials 
containing large particles, such as 
potato salad, fruit, cherries, chow 
mein—even oysters! In fact, the 
Moyno handles practically anything 
that will pass through a pipe. 

Wide Range of Sizes 
Moynos pump many hard-to-pump 
materials with a minimum of abra- 
sion and wear, Many plants have 
adopted Moynos simply because they 
last so long. 

Moynos provide positive displace- 
ment, Moynos can pull up to 29 
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inches vacuum while discharging un- 
der pressure. Big Moynos deliver up 
to 500 gpm; can provide pressures 
up to 600 psi in the smaller frame 
sizes, They even get up to 1000 psi 
momentarily, 

The Moyno is reversible—it pumps 
equally efficiently in either direction. 

With the Moyno, accurately me- 
tered flows are obtainable by reg- 
ulating operating speed. 

Moynos are trouble-free. They are 
self priming ; won't cavitate or vapor- 
lock, There's just one moving part— 
no valves to stick, no pistons to gum 
up. Built for tough service. Easy to 
maintain. Moyno pumps are easy to 
take apart for cleaning. 


Write For 
Bulletin 
You may save a good 
deal of money or 
solve a tough prob- 
lem by finding out 
about this simple, 


witewerbsie: ROBBING ¢ MYERS, ine. 











Rotor is like a stretched-out corkscrew. It turns within a stator 
that has a double internal thread. Thus rotor and stator form 
closely fitted cavities. As the rotor turns, these cavities progress 
evenly toward the discharge end of the pump without closing up. 
That's why the Moyno easily handles materials without crushing, 
churning, or aerating; and why it can handle so many different 
things solids in suspension, pastes, abrasives, highly volatile 
liquids, tars, soaps, caustics even cement and plaster. 


FOR DESIGN ENGINEERS 
Moynos are available in small 
sizes and special designs for use 
in automatic washers, drink dis- 
pensers, sprayers, oil burners, 
machine tools, gasoline pumps, 
and a wide variety of other equip- 
ment. If you are designing ma- 
chinery, we'll work with you, in 
confidence, to integrate pump 
design with your problem. 








SPRINGFIELD, OHIO © BRANTFORD, ONTARIO 
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In addition to the many permanently mounted Moyno 
pump installations, Realemon has two Moyno pumps 
mounted on wheels which can be moved to any of 
the 24 blending tanks, This provides a quick and 
economical way of blending the juices. The Moyno 
is self-priming; won't cavitate or vapor-lock. It has 
no valves to stick, no pistons to gum up. It's trouble- 
free and built for tough service. 





The Moyno pump has had an out- 
standing performance record for 
more than 8 years at Realemon- 
Puritan Company, Chicago, Ill., 
makers of the famous Realemon 
beverages. Fruit juice concen- 
trates must be pumped and filter- 
ed to biending tanks... a task 
only Moyno pumps can perform 
to Realemon's satisfaction, 


_ 
yy 


Moyno’ Pump exclusive choice of Realemon 
engineers for pumping juice concentrates 


In the preparation of many of the famous Realemon prod- 
ucts, concentrated fruit juices often must be pumped and 
filtered to blending tanks. 

Pumps formerly used to handle this exacting process 
wore out completely in a few months because of their 
inability to stand up under the high acids in citrus juice 
concentrates, 

Realemon then changed to the Moyno pump. Its unique 
rotor and stator arrangement forms sealed progressing 
cavities that move the material and provide positive dis- 
placement. For this Realemon application, Moynos with 
chrome-plated rotors and synthetic rubber stators were 
selected, to assure trouble-free service and long pump life. 

Moyno pumps have now been in operation at Realemon 
for more than eight years, with an outstanding performance 
record, The only maintenance required is simply to replace 
the rot:it and stator about once a year, 
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Moynos regularly handle a wide variety of products 
that other types of pumps can’t handle—products such as 
potato salad, chow mein, fruit, alkalis, pastes, paints, tar 
—even cement and plaster, 

Perhaps the Moyno will solve your pumping problems, 
too. Write us today for complete information. Ask for a 
free copy of Bulletin 30-CE, ° 


ROBBING = M YERS, INC. 


MOYNO PUMP | 
DIVISION ' 


Springfield, Ohio 
Brantford, Ontario 
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CYCLONIC SCRUBBER 


VENTURI SCRUBBER 


Choice of Materials for Gas Serubbers 


Current spending of $100 million annually for 


equipment to reduce air pollution creates need for in- 


formation about suitable materials. 


H. P. Willett, Chemical Construction Corp., New York, N. Y.* 


Until recently, gas scrubbers 
were used almost exclusively in 
industrial plants where the re- 
covery of valuable dusts and 
fumes was an economic must for 
the operator. The practice of 
dumping all waste materials into 
the atmosphere was accepted by 
the public as a necessary evil- 
the days when a smoking factory 
was a prosperous factory. 

Recent events like the Donora 
incident in 1948 in which 20 
people died and several thousand 
were made ill, the London dis- 
aster of 1952 in which 4,000 peo- 
ple died, and the perpetual Los 
Angeles smog, have made the 
general public keenly aware of 
the menace of air pollution. 

Under pressure, and in many 


*Meet your author on page 355. 
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cases, because of a genuine de- 
sire to be good neighbors, in- 
dustry is now spending in excess 
of $100 million annually to pre- 
vent air pollution. All signs point 
to an even greater expenditure 
in the immediate future. As 
a result, selection of appropriate 
materials for the construction of 
gas scrubbing equipment as- 
sumes a correspondingly larger 
role. 

The unit operation called “gas 
scrubbing” covers the removal of 
a contaminant from a gas stream 
with the aid of a liquid. The 
contaminant may be solid par- 
ticles, such as dusts or metallic 
fumes, or it may be a liquid 
aerosol, such as acid fumes or oil 
fogs. Occasionally, the con- 
taminant will be an invisible gas, 


such as H,S or mercaptans, 
which create objectionable odors. 
The liquid used as the cleaning 
agent is generally water, al- 
though in some cases other 
liquids such as acid or alkali 
solutions, brine, fuel oil and even 
molten sulfur are required. 

Although most of our corro- 
sion experience in the field of gas 
scrubbing has been with Pease- 
Anthony type gas scrubbers, the 
material in this article will ap- 
ply in general to any of the other 
scrubbers on the market today. 
The only exception: in some 
cases complexity of design might 
preclude the use of certain types 
of corrosion-proof construction. 
For example, a gas scrubber 
having a multitude of baffles, 
plates, vanes, etc. would not lend 
itself well to acid brick lining, 
gunited acid proof cement or 
rubber lining. 

Illustrations above reveal the 
physical size and shape of the 
equipment we are considering. 

The first illustrates the P-A 
cyclonic scrubber in schematic 
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CHEMICAL ENGINEERING 


Fittings stay fastened 
in Corrosive 
Acid Spray 


PROBLEM: 


Selecting fastenings that would hold pipe 
fittings together in a unit that is constantly 
subjected to a hot sulphuric acid spray, Bolts 


were formerly falling apartin four months’ time, 


REMEDY: 


Use of nuts and bolts made of wrought 


Hasreccoy alloy C. 


RESULT: 


Fastenings made of Hasrecsoy alloy C are 
still holding many months after ordinary bolts 
had to be replaced, 

HasteLLoy alloy C is the most universally 
corrosion-resistant alloy available today. In 
addition to aerated sulphuric acid, it has ex- 
cellent resistance to such strong oxidizers as 
nitric acid, wet and dry chlorine, and acid 
solutions of salts. It is available in nearly all 
standard commercial forms, 

lor more information on Hasret.oy alloy C, 
yet in touch with the nearest Haynes Stellite 


Company Office, 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


UCC 
General Offices and Works, Kokomo, Indiana 


sales Offices 
Chicago + Cleveland - Detroit - Houston - Los Angeles - New York « San Francisco « Tulsa 


eeeeeeeeeeeeeee 


“Haynes” and “Hastelloy’ are registered trade-marks of Union Carbide and Carbon Corporation 
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form. Note that the device is es- 
sentially a vertical cyclindrical 
tank devoid of internal parts— 
other than a central spray mani- 
fold and so-called corebuster. 
The gas to be cleaned enters 
tangentially, spirals around 
through a spray zone where dust 
and atomized water originating 
from central sprays coalesce to 
form agglomerates. These are 
removed from the gas stream in 
the separating zone by the cen- 
trifugai force of the spinning 
gas stream. The cleaned gas 
leaves at the top while the scrub- 
bing liquid containing the con- 
taminants is withdrawn from 
the bottom. 

These scrubbing units are de- 
signed for collecting dusts larger 
than 1 micron in diameter and 
are not effective on fumes or 
sub-micron dusts. Physical di- 
mensions range up to 12 ft. in 
diameter by 40 ft. high for ca- 
pacities of 75,000 cfm. Simplic- 
ity of design makes it easy to 
fabricate from a variety of spe- 
cial materials of construction. 

A schematic of the P-A ven- 
turi scrubber is also shown. The 
gas to be cleaned enters the 
venturi sections, and is acceler- 
ated to high velocities in the 
throat (or constricted) section 
where the scrubbing liquid is in- 
jected at right angles to the flow 
of gas. A violent impaction of 
gas on liquid at this point is re- 
sponsible for the good perform- 
ance of this type of scrubber 
on difficult-to-collect sub-micron 
particles. The vessel following 
the venturi is simply a centrif- 
ugal type entrainment separator. 
No spray is added beyond that 
introduced into the venturi. 


Most Common Offenders 


Probably eight out of ten gas 
scrubbing problems develop con- 
ditions which require corrosion 
protection to varying extents. 

By far the most prevalent of- 
fender is sulfur dioxide, which 
is formed in all combustion proc- 
esses where sulfur is in the fuel 
or in the material burned. While 
not considered a seriously cor- 
rosive agent, the sulfurous acid 
which forms upon contact with 
water rules out the use of or- 
dinary steel construction in most 
cases. 

Note the use of the qualifying 
phrase “in most cases.” Of 


230 


course, we cannot afford to be 
dogmatic when discussing corro- 
sion problems. There isn’t an- 
other phase of engineering 
where more things happen that 
shouldn’t, and where more 
things don’t happen that should. 

Besides sulfur dioxide, many 
more corrosive contaminants are 
frequently encountered in gas 
scrubbing work. These include 
sulfuric, phosphoric, _ nitric, 
hydrochloric and hydrofluoric 
acid fumes produced by the 
chemical industry. In most cases, 
the presence of only traces of 
these in stack gases requires the 
use of corrosion-resistant gas 
scrubbing equipment. 

The fertilizer industry is note- 
worthy for its byproduct fluorine 
and phosphoric acid fumes. The 
metallurgical industry is heavy 
on sulfur dioxide and sulfuric 
acid fumes. The petroleum peo- 
ple are troubled with hydrogen 
sulfide, sulfuric acid fumes, sul- 
fur dioxide and oil fumes. 

The task of finding suitable 
materials from which to con- 
struct gas scrubbers would be 
easier if each of the above-men- 
tioned contaminants were pre- 
sent by themselves in a gas 
stream. Unfortunately, more 
often than not, two or more are 
present at the same time. This 
puts additional restrictions on 
the choice of available construc- 
tion materials known to with- 
stand the corrosive effects of 
each contaminant, 

Sometimes, there seems to be 
a synergistic effect wherein the 
corrosive action of two agents 
together is worse than would be 
expected from the sum effect of 
each by itself. This may be com- 
pared with the dissolving action 





NEXT MONTH: 


COMPARABLE PAINT 
COSTS 


Nomograph method gives 
paint costs on a dollar per 
mil sq. ft. basis. For the in- 
dustrial consumer, the price 
of paint per gallon alone is no 
criterion. Need for method 
becomes more acute with the 
number of new coating resins 
coming into general use. 











or aqua regia on gold. Its con- 
stituents, hydrochloric and ni- 
tric acid, are non-reactive taken 
singly. 


Temperature Limitation 


Another factor frequently 
present in gas scrubbing prob- 
lems, which severely limits the 
choice of construction materials, 
is high gas temperatures. 

Prolonged temperatures over 
200 F. rule out the use of most 
organic type linings and coat- 
ings, as well as most unsup- 
ported plastic materials. Excep- 
tions are certain special rubber 
linings such as Hypalon which 
is recommended for continuous 
service up to 250 F. Molded re- 
inforced plastics such as Haveg 
and Permanite are recommended 
and have been used successfully 
up to 800 F. Our experience in- 
dicates that corrosion resistance 
and—what may be more impor- 
tant—resistance to expansion 
failure may be compromised 
somewhat at these temperatures. 

For temperatures up to 500 F., 
the fluorocarbons such as Teflon 
or Kel-F are very useful, al- 
though their high cost generally 
limits their use to smaller com- 
ponent parts of a gas cleaning 
system. Expansion joints, gas- 
kets and spray nozzles are typi- 
cal of such applications. 

Obviously, the alloys are not 
subject to the same temperature 
limitations as the organics. How- 
ever, extreme caution must be 
taken since corrosion rates rise 
rapidly with temperature when 
metals are in contact with a 
corrosive liquid. 

Still another complicating fac- 
tor is the presence of abrasive 
solids in the gases to be cleaned. 
Under some conditions, these are 
apt to remove protective films 
which normally render certain 
metals corrosion-resistant. An 
abrasive condition also rules out 
many of the thin-filmed plastic 
coatings. 


Problems With Accessories 


A common accessory in nearly 
all gas cleaning operations is a 
fan or blower which is required 
to move the gases through the 
system. Because of the stresses 
involved in the rotating impel- 
ler, additional limitations on ma- 
terials selection are imposed. 

For fans developing low static 
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Enzinger filters are built with either conven- 
tional hand wheel or quick-opening top and bot- 
tom closures. Air or gas inlet speeds up drying. 
The cake can be dumped into a hopper or con- 
veyor without removing the leaves from the filter. 

For the maximum in filtration, call or write. 


Built for clean, quick cake recovery where 
(1) local ordinances prohibit discharge of the 
waste cake into the sewage system, and (2) where 
further processing of the filter cake is required. 
Enzinger craftsmen-built filters provide maximum 
filtration efficiency and complete ease of operation. 


a G % - Branch Offices: Atlanta, 


Pe, Angola, N.Y. aa Baltimore, Boston, Buffalo, Chicago, 
= P Cleveland, Dayton, Detroit, Houston, Knoxville, 


THE DURIRON COMPANY, INC. — Los Angeles, New York, Philadelphia, Pittsburgh. 
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Gas Cleaning System 
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GAS CLEANING SYSTEM using a variety of materials for construction of component parts. (Fig. 3) 


pressures below 12 in. w.g. cor- 
responding to tip speeds of about 
12,000 fpm.), many materials 
have been used, These include 
filled cast plastic, reinforced 
compressed plastics, rubber lin- 
ing and many sprayed coatings 

as well as any alloy which hap- 
pens to be resistant. 

Recently, rubber manufac- 
turers have developed improved 
methods of bending rubber to 
steel, At least one fan manufac- 
turer is now willing to guarantee 
good performance on rubber- 
lined fans operating at tip 
speeds up to 25,000 fpm, 

It should be apparent from 
the foregoing that there are 
many complicating factors in the 
selection of materials of con- 
struction for gas scrubbers. 
There are no set patterns to fol- 
low, no rules of procedure which, 
if followed, will guarantee suc- 
cess. Broad practical experience 
in such matters is the best in- 
surance for success. 


Specific Selection Problem 


Let’s take a look at a specific 
jras cleaning problem to learn 
why different materials were 
selected for the several com- 
ponents. Refer to the drawing 
of the gas cleaning system. 

The process causing the pollu- 
tion problem here is the roasting 
of copperas to produce iron 
oxide pigment. In the rotary 
kiln, copperas (or ferrous sul- 
fate) is decomposed by direct 
firing. The sulfate is converted 
to SO, and SO,, which leave the 


kiln with the flue gases at about 
800 F. At this temperature the 
gases are well above the dew 
points of water vapor and acid 
contaminants, so that ordinary 
steel ductwork is suitable. 

The same construction is ade- 
quate for the dry cyclone which 
is installed to remove a portion 
of the entrained iron oxide dust 
as a dry powder. 

Now when the gases are cooled 
to the required temperature of 
240 F. in the cooler-hydrator by 
controlled additions of water 
spray, we have the severest con- 
ditions for corrosion in the en- 
tire system. This is because the 
gases are below the sulfuric acid 
dew point, yet the temperature 
level is still relatively high. The 
vessel, therefore, is constructed 
of a steel shell lined with lead 
and acid brick in accordance 
with standard acid plant prac- 
tice. 

The same construction could 
have been continued throughout 
the remainder of the system 
with absolute assurance of long 
service life. However, since this 
entire project is a marginal one 
from an economic standpoint, it 
was necessary to use the least- 
expensive materials consistent 
with reasonable service life. 

Acid brick—lead lined steel is 
the ultimate in corrosion proof 
construction, but cannot be justi- 
fied where lower cost substitutes 
can be used successfully. 

The venturi tube following the 
cooler-hydrator was in this case 
fabricated from cast chemical 


stoneware. This material is al- 
most completely resistant to the 
acids present, and thermal shock 
is not severe. A few of the other 
materials from which similar 
venturis have been constructed 
for other applications include re- 
inforced molded phenolic and 
furan resins, rubber-lined steel, 
Monel and a variety of stainless 
steels, 

The cyclonic scrubber in the 
application in question is fabri- 
cated from 3-in. redwood staves. 
By the time the gases enter this 
vessel, they are cooled to about 
100 F. and the acid is greatly 
diluted by additional water 
introduced through the central 
spray manifold. 

In other instances, this type of 
vessel has been fabricated from 
the same materials mentioned in 
connection with the venturi. One 
of the most economical as well as 
serviceable materials, especially 
for protection against sulfur di- 
oxide, has been a 2-in. thick coat- 
ing of alumnite cement gunited 
against a steel shell. 

Note that the duct following 
the cyclonic scrubber and the fan 
itself are type 316 stainless steel. 
The fan wheel failed due to 
severe corrosion within a week 
after the plant was started. In- 
vestigation proved that the 
trouble was caused by accumula- 
tion on the fan blades of sulfuric 
acid having a concentration in- 
compatible with the stainless 
steel. The heat of compression, 
amounting to about 15 F., ap- 
parently was sufficient to con- 
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you can 
CUT YOUR MAINTENANCE PAINTING 
COSTS UP TO 50% with 
AMERCOAT 87 VINYL MASTIC 


HERE 1S HOW THIS REMARKABLE PROTEC. 
TIVE COATING CAN SAVE YOU MONEY: 
1, Only one cross spray coat over a primed sur- 
face is required for complete protection —this 
means lower labor costs. 


2. Fewer scaffolding and rigging shifts are 
required. 

3. Less down time—dries to touch in minutes, 
eliminates the risk of contamination between 
coats. 





4. Greater thickness means longer life~lower 
cost per square foot per year. 


Coated with Coated with 


Amercoct 87 primer only 3 thixotropic charaeteristic help provide extra 


; P ° 
nd irregular surfaces; it ia non porous 


Amercoat 87 combines the time-tested chemical 
and weather resistance of vinyl] coatings with 
the thickness of conventional mastics, yet is 
easily applied with standard industrial spray 
equipment. 

We will be pleased to send you our technical 
bulletin describing this coating in detail. 


DEPT. AG, 4809 FIRESTONE BOULEVARD, SOUTH GATE, CALIFORNIA Evanston, Ili. « Kenilworth, N.J, * Jacksonville, Fla. * Houston, Tex. 
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centrate the traces of weak acid 
accumulated in the fan to the 
danger point. 

The problem was solved by in- 
stallation of tiny water spray 
nozzles at critical locations in the 
fan casing. This limited the tem- 
perature rise and kept the acid 
dilute. No further corrosion has 
resulted in over five years of op- 
eration. 


Corrosion Fatigue With 
Fuming Nitric Acid 


Corrosion fatigue of various 
metals used in handling fuming 
nitric acid is the subject of a re- 
port of Air Force research just 
released to industry by the Office 
of Technical Services, U. S. 
Dept. of Commerce. 

Investigations were made on 
RC-70 titanium, titanium alloy 


Ti-150-A, Armco 17-7PH stain- 
less steel, and 28 aluminum in 
white fuming nitric acid (1.5% 
NO,) and red fuming nitric acid 
(10.5% NO.) at room tempera- 
ture. 

Some of the findings indicate 
that the fatigue life of the 
titanium and the stainless steel 
is shortened. Armco 17-7PH was 
not subject to stress corrosion. 
Both 38 and 61ST6 aluminum 
appear to be subject to concen- 
tration cell corrosion in white 
fuming nitric acid. 

Polarization data on alumi- 
num and stainless steel agree 
favorably with actual data ob- 
tained from natural galvanic 
couples of these materials. When 
aluminum is made anodic to 
platinum in fuming nitric acid 
a phenomenon of anodic passiv- 
ity occurs at certain values of 
impressed potential. Corrosion 








National Supply Co.'s re- 
search facilities for studying 
super quality steels have been 
expanded at Torrance, Calif., by 
installation of a vacuum melting 
furnace in which experimental 
quantities (up to 50-Ib. ingots) 
of these steels and alloys are 
produced, The operator slides a 
control arm to charge desired 
amounts of alloy into the cru- 
cible, as he watches the melting 





New Facilities for Better Steels 


process through an inspection 
port. Steel to be melted is 
charged through a chamber on 
top of the furnace. Pressures are 
reduced to less than 5 microns. 
Chemistry of steel refining 
will be investigated with the aid 
of a new vacuum fusion gas 
analyzer for accurate analyses 
of gases present in steels and 
evaluation of their effects on the 
quality of melted steels. 








rate of stainless steel can be re- 
duced to a very low value by 
cathodic protection. 

This report, PB 111877 “Ma- 
terials for Handling Fuming 
Nitric Acid and Properties of 
Fuming Nitric Acid with Refer- 
ence to its Thermal Stability,” 
May 1955, Ohio State University 
Research Foundation for Wright 
Air Development Center, is avail- 
able from OTS, U. 8S. Dept. of 
Commerce, Washington 25, price 
$2.25. This report contains 83 
pages. 


Battling Embrittlement 


Chemicel engineers at Yale 
have started working on one of 
the petroleum industry’s most 
persistent and, potentially, most 
dangerous problems. 

For years it’s been known that 
high pressure hydrogen embrit- 
tles metals. Since these metals 
form the walls of vessels used 
in many phases of refining plant 
operations, such embrittling 
spells danger. The embrittled 
walls of these vessels occasion- 
ally explode, or, more frequently, 
simply deteriorate. Hence, for 
both safety and economy, engi- 
neers are anxious to know what 
causes this embrittling, and how 
it can be stopped or at least 
minimized, 

Barnett F. Dodge, professor 
of chemical engineering and 
chairman of the department of 
chemical engineering at Yale, is 
now directing the research proj- 
ect. 

“We’re interested in learning 
why this embrittling process oc- 
curs in some metals and not in 
others,” Professor Dodge ex- 
plained, “We want to know what 
metals are most resistant to this 
process, and why. We want to 
learn the specific properties of 
these metals that resist embrit- 
tlement when in contact with 
high-pressure hydrogen and 
what the controlling factors 
are.” 

As a result of research now in 
progress at Yale, the petroleum 
industry may be able to develop 
a coating that will protect metals 
against embrittlement, or may 
be able to modify the structures 
of these metals in such a way as 
to make them resistant to this 
process. 





Specify Lapp Auto-pneumatic PULSAFEEDER 
... for Automatically Controlled Metering of Liquids 


The outstanding features of the Lapp “Auto-Pneumatic” Pulsafeeder make possible 
continuous automatic processing of liquids which cannot be satisfactorily handled by 
plunger-type metering pumps. The ’ Auto-Pneumatic” Pulsafeeder is a piston- 
diaphragm pump providing positive displacement without the problems of a 

stuffing box. A hydraulically balanced Pulsafeeder diaphragm isolates the 

product from the working parts of the pump, preventing product leakage or 
contamination. With pneumatic instrument control, the pumping rate 

of the “Auto-Pneumatic” Pulsafeeder automatically adjusts from 

zero to full capacity. Manually adjustable models also available. 


WRITE FOR BULLETIN 440 with typical applications, flow charts, description 
and specifications of models of various capacities and constructions. 

Inquiry Data Sheet included from which we can make specific 

engineering recommendation for your processing requirement. 

Write Lapp Insulator Co., Inc., Process Equipment 

Division, 676 Wilson Street, Le Roy, New York. 
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HOW TO SHY AWAY FROM 
HIGH CONVEYING COSTS 




































































































































































































































































ooo LOOK AT THE 


F-H AIRSLIDE’ CONVEYOR 


AND ITS RECORD OF SUCCESS 


the upper section of the Airslide, installed on an 
incline, the degree of slope depending upon the 
material to be conveyed. 

The Airslide can be used singly or in combina- 
tion with other Fuller air-conveying systems, 
such as the Airveyor® or Fuller-Kinyon system. 

If your operation involves the conveying of 
dry, fine material, take the simple step of consult- 
ing Fuller. Fuller engineers can show you, as 


The simplicity and noiseless ease with which the 
F-H Airslide fluidizing conveyor conveys alu- 
mina, phosphate, cement, flour, filler dust, and 
many other dry, fine materials are being enjoyed 
in a great number of plants in many industries. 

The Airslide’s record for low maintenance, 
high-volume conveying is outstanding wherever it 
is used ... benefits in operation and in mainte- 
nance are. constant and substantial. 


FULLER COMPANY 134 Bridge St., Catasauqua, Pa. 


A SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORP. 
Chicage + San Francisco + Les Angeles + Seattle + Kansas City + Birmingham 
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In operation, low-pressure air is introduced into 


the material, through a porous fabric, from a 


lower section, causing the material to 
literally flow in a fluidized state through 


they have others, how the F-H Airslide can 
“carry the load” in a way you never thought pos- 
sible. For details of the Airslide write us for 
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pioneers in harnessing AIR 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, 








TRENTWELD stainless tubing shown in Permanent Non-Electric Grate Magnet produced by Eriez Manufacturing Company, Erie, Pa 


how TRENTWELD 


traps ‘tramp iron’ 


As free-flowing products such as chemicals, 
grains, sugar or spices flow through this sepa 
rator unit, large and small iron contamination 
is seized by powerful magnets and held firmly 
to the five stainless steel tubes. 

This is a unit that’s normally given long, 
hard use. That’s why TRENTWELD stainless 
steel tubing is chosen to house the Alnico V 
magnetic elements. For stainless resists abra 
sion and corrosion . . . its smooth surface offers 
a minimum of resistance to product flow . . . and 
stainless is strong—lasts indefinitely. What's 


| TRENTWELD | 


STAINLESS 
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stainless tubing 
in product flow... 


more, stainless is the easiest of metals to keep 
clean and sanitary. 

And equally important to you is the fact that 
TRENTWELD is made by tube mill specialists 

by the new, patented Contour-Weld* Process 
That means stainless pipe or tubing with a 
smoother I.D., free from any weld bead or 
undercut. 

So when you need stainless or high-alloy 
pipe or tubing, make sure it’s TRENTWELD 
You can’t buy better! 


*Contour-Weld is the trade mark of the Trent Tube Company 


for its processes of welding pipe and tubing which 
is protected under U. S$. Patent 2,716,692 


STEEL TUBING 


EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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Hot or cold fluid 
runs inside grids as... 


Tray Controls Column Heat 


Column tray now is modified to heat or cool 


throughput. 


For the user it will lower capital costs, con- 


trol temperature more effectively, improve product. 


Temperature of gas or vapor 
and liquid flowing through col- 
umns now can be controlled 
more uniformly and precisely 
with a modified version of Shell 
Development Co.’s Turbogrid 
distillation tray. 

Original design of the Turbo- 
grid tray (Chem. Eng., Sept. 
1952, p. 176) featured rectan- 
gular bars laid horizontally 
parallel to each other across the 
entire column cross-section and 
spaced apart to provide slots. 

In the modified design, hollow 


tubes have replaced the bars. 
By circulating heat transfer 
medium through these tubes, 
heat can be added or removed 
from specific trays in the col- 
umn without diluting the proc- 
ess stream. 

Hollow Turbogrid trays look 
promising for distillation of 
heat-sensitive mixtures such as 
fatty acids, dehumidification of 
gas streams, generation of in- 
ternal reflux, intercooling of 
liquids as in an absorber, in- 
creasing cooling tower capacity. 


On the West coast, South- 
western Engineering Co. has 
already designed and built one 
installation for fatty acid, is 
now completing a fully instru- 
mented and automatic package 
plant based on the new tray. 
Other companies, such as Pfaud- 
ler and National Carbon, also 
have licenses from Shell Devel- 
opment for Turbogrid devel- 
opments in their particular 
specialties, i.e., glassed steel 
and Karbate brand impervious 
graphite. 
>» What Tray Can Do—Individ- 
ual tray efficiency of the Turbo- 
grid generally is less than that 
of a well-designed bubble cap 
tray. But lower pressure drop 
and smaller permissible tray 
spacing make for less pressure 
drop per theoretical tray. Col- 
umn height is about the same as 
in bubble-cap installations. 

The new hollow-tray design 
does not differ markedly from 
the basic Turbogrid design save 
in such manifolding as is re- 
quired at the sides of the trays. 
About 2.5 sq. ft. of tube surface 
per sq. ft. of column cross sec- 
tion are available for heat 
transfer. This is substantially 
greater than conveniently can 
be built into a hollow bubble- 
cap tray. 

Transfer medium may be 
steam, Dowtherm vapor, or the 
like, depending upon process 
needs. Intimate contact between 
a tray and the process stream 
under the most favorable condi- 
tions produces heat fluxes up to 
800 Btu./hr./deg. F./sq. ft. of 
column cross section. 

High liquid viscosity on the 
tray side, scaling or fouling all 
decrease the heat transfer co- 
efficient, but to no greater ex- 
tent than would occur with 
other types of column internal 
exchangers. 
> Operating Report — To date, 
the principal operating data 
come from the commercial fatty 
acid distillation unit con- 
structed by Sweco. 

To command top prices, fatty 
acid products have to be almost 
colorless. Production of the de- 
sired colorless fraction by dis- 
tillation is handicapped by tend- 
ency for color to develop when 
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The Answer To a Tough Problem — 
They Bought LaBours 


Handling resins and fatty acids at temperatures up 
to 520°F calls for pumps with real ability to stand up 
under punishment. That’s why this picture from the 
Bay Minette, Alabama, plant-of Newport Industries, 
Inc., shows six LaBour pumps. 

These pumps have steam jacketed heads and water 
cooled seals and bearing brackets. The great advan- 
tage of having LaBours: you know they can be 
depended on for long trouble-free service. As this is 


written these pumps have been on the job nearly 
two years. 

Cost-conscious buyers know the real measure of 
pump economy is not the original price, but the 
service rendered per dollar of total cost for the life 
of the equipment. Because LaBour pumps minimize 
down-time and repair expense they welcome this 
realistic comparison. We'll be glad to supply some 
interesting facts at your request. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


THE LABOUR | 
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Newsworthy Equipment This Month 


Equipment Cost Indexes, p. 240 


New Processing Equipment 
Column Tray 
Dispersion Mill 
Vacuum Still 
Disintegrator 
Demineralizer 
Filter Elements 


New Instruments & Controls 
Overflow Alarm 
Electronic Controls 





New Fluids Handling Equipment 
Spray Valve 
Leakproof Pump 
Flush Feeder 
Centrifugal Pump .. 
Plug Valve 
Plastic Pipe a 
Wet Dust Collector.. 
Control! Valve ..... 
Tube Fitting 
Pipe Coating 
Diaphragm Valve 
Solenoid Valve .. 
Canned Pump ... 
Check Valve .... 


Sound Analyzer 
Tachometer Head 


New Electrical & Mechanical Equipment 
Se ID io 0 6.5 kek ope oe v 


Thermal Cutout 
Motor Base 
Variable-Speed Drive 
Non-Slip Belt 
Safety Controller . 


Centrifugal Pump . 


New Packaging & Handling Equipment 


Vibratory Feeder 
Boxcar Unloader .. 


254A 
. .254B 


Hot Material Conveyor..................++-254C 


Bulk Liquid Container. . 
Conveyor-Cooler 


. .254D 
. .254E 


f 
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acid is heated for any prolonged 
interval, Also, material is oxy- 
gen sensitive. Ninety percent of 
column feed leaves overhead as 
product, making heat input to 
such a heat-sensitive system a 
difficult problem indeed. 

A vacuum distillation unit 
using hollow bubble-cap trays 
heated with Dowtherm has been 
found to operate satisfactorily 
on fatty acid. However, it is 
relatively expensive, extremely 
difficult to maintain and re- 
quires excessive pressure drop 
(1-2 mm, Hg) across the tray 
for efficient operation. 

By contrast, using the hollow 
Turbogrid, Sweco has produced 
a smaller diameter column with 
a simpler tray installation that 
costs 20-25% less than the com- 
parable hollow bubble-cap col- 
umn, During one year on 
stream, maintenance on the col- 
umn has been negligible. 

Furthermore, Sweco’s column 
has only a 0.70 mm. pressure 
drop per tray in the good operat- 
ing range. Across the column in- 
cluding the demister, total drop 
averages 3 or 4 mm. Hg. 

Temperatures throughout the 
column are held to a minimum; 
heat is applied where and when 
required. Using Dowtherm va- 
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por, the heat transfer coefficient 
per tray is about 20 Btu./hr./ 
deg. F./sq. ft., based on one half 
the total tube area in tray (up- 
per half only of each tube). 
Product quality is governed 
by striking the desired economic 
balance between product color 
and recovery of fatty acid. An 
example of the product quality 
produced from brown grease feed 
(pork) is shown by a product 
with a Gardner color index 
(1933) of 2 when splitting 10% 
of the feed to bottoms. Maxi- 
mum temperature in column is 
480 F. with 6-7 mm. Hg pres- 
sure at bottom of column. 
Shell Development Corp., Em- 
eryville, Calif. 238A 


Dispersion Mill 


Uses turbulent jet flow to 
break pigment agglomer- 
ates. 


A recently available disper- 
sion mill helps paint formula- 
tors achieve maximum results 
from the pigments incorporated 
in the paints. Pigment agglom- 
erates or clusters are separated 
into individual particles by the 
extreme turbulence generated 
in high-velocity flow through 


For more details use, Reader Service Card 


jets. Furthermore, these forces 
promote good wetting of the 
pigment particles by the vehicles 

Featuring integral construc- 
tion, the Jet Mill has two major 
components: a motorized speed 
increaser and vessel assembled 
as a unit, and the jet milling 
assembly consisting of a rotor 
and diffusion ring. 

The diffusion ring and its 
support form a shroud about the 


Equipment Cost Indexes 


Dec. Mar. 
Industry 1955 1956 


Avg. of all. 196.9 201.3 


Process Industries 
Cement mfg 188.8 
Chemical . 198.1 
Clay product: 183.4 
Glass mfg 197.1 
Paint mfg 190.6 
Paper mfg 190.9 
Petroleum ind 194.5 
Rubber ind ; 197.0 

Process ind. avg... 194.6 


Related Industries 


Elec. power equip.... 199.9 
Mining, milling 199.3 
Refrigerating 219.0 
Steam power 186.6 


Compiled quarterly by Marshall and Ste 
vens, Inc. of Ill, Chicago, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index num- 
bers; March 1956, pp. 194-5 for annual aver 
ages since 1913. 
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CHEMICAL ENGINEERING 


Actual laboratory pre-tests prove you can... 


Blend liquids into dry materials 
fast, in one operation... 
without lumps 


8 qt. blender is loaded for test with dis- 
similar materials, one lumpy and light, 


Getting perfect dispersions of liquids into dry materials with- the other heavy end fine In tenture, 


out lumping has almost always entailed extra steps for pul- 
verizing, mulling or screening, etc. 
But P-K’s new Liquid-Feed* Twin Shell Blender eliminates 
those extra, costly operations. Now, in a one batch operation, 
you can achieve complete dispersion of liquids in a matter 
of minutes. Blender is charged through large dust-tight open- 
ings that allow easy access to shell interior for cleaning. 
Complete Liquid-Feed assembly is quickly removed by 
means of a spring loaded mechanism. 
The Liquid-Feed blender is simple in concept. Liquid flows 
from a feeder tube within the bar onto a revolving distributing 
disc. Centrifugal force flings a fine spray outward. Dry mate- 
rials tumbling in the Twin Shell receive liquid in controlled 
amounts at all times. The wire cage, spinning at high speed, 
prevents the formation of lumps before or after liquid is 
introduced. 
Results? More perfect blends, in a fraction of time previously 
required. Want proof? P-K’s Process Division maintains a 
complete lab to assure accurate, predetermined performance 
to meet your liquid-feed blending requirements. P-K will con- 
duct, without obligation, laboratory test-blends with your 
materials. 
Experimental testing will provide operational procedure and 
scale-up data. All test reports are held in strict confidence 
when desired, and, whenever convenient, testing may be 
supervised or witnessed by your personnel. P-K will submit 
complete factual test results, including samples of test-blends. 
Write direct to our Research Department. 
The Patterson-Kelley Co., Inc., 
170 Hanson Street, East Stroudsburg, Penna. 


Complete uniformity is obtained in a 
few minutes by dry blending. Lumps are 
broken up by fast-spinning intensifier 
bar's wire “cage” assembly, 


Liquids are then introduced into the dry 
blend during rotation by gravity-feed. 
Distributing disc disperses liquid evenly. 
Wire cage prevents clumping. 


*patented and patents pending 
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Patterson 


This production model is in stain- 
less steel. Standard liquid-feed 
twin shell blenders are available 
in most commercial metals. Sizes 
range from 3 to 50 cu. ft. work- 
ing capacity. 


Kelley 


Process Division 


@ + 


Chemical and 


Twin Shell Blenders + Autoclaves « Pilot Plants + Heat Exchangers 


CHEMICAI 


Ribbon and Double Cone Blenders + Lever Lock Doors 
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Average blending time is approximately 
15 minutes to obtain perfect liquidtead 
mix, One step operation eliminates pul- 
verizing, mulling and screening. 





NEW PROCESSING EQUIPMENT... 


main central working impeller. 
The impeller is an integrally 
assembled combination of down- 
feeding turbine propeller and a 
radial-flow double-suction cen- 
trifugal impeller. Slots in the 
centrifugal impeller and diffu- 
sion ring act as channels for the 
jetting action. Both cavitation 
and shear contribute in large 
measure to the dispersive ac- 
tion.—The Patterson Foundry & 
Machine Co., East Liverpool, 
Ohio. 240A 





Vacuum Still 


For simple and continuous 
operation at low cost. 


Large capacity on a contin- 
uous basis can be handled by 
the new Rota-Film high-vacuum 
still. Featured as a sanitary, 
self-cleaning packaged unit, 
this falling-film still operates 
easily under controlled or vari- 
able conditions, 

The highest vacuum require- 
ments are reached with ease by 
a diffusion pump built into the 
housing. Slow-speed Rota-Wip- 
ing equipment distributes a uni- 
form, thin-film over the entire 
evaporating surface. Exposure 
time is only a fraction of a sec- 
ond, 

Stills are available as 12-in. 
unit packaged for pilot plant 
operation, or with 36, 48,, 60 or 
96-in. dia. evaporative surface. 
—Arthur F. Smith Co., Roches- 
ter 3, N. Y. 242A 


Disintegrator 


Designed for exceptionally 
wide range of applications. 


Model RI disintegrator, added 
recently to the Rietz line of size 
reduction equipment, is said to 
handle an exceptionally wide 
range of applications through- 
out the chemical processing and 
related industries. 

Units in the RI series are 
suitable for mounting in reac- 
tion vessels and for dispersing 
liquids under pressure. Also, 
they are ideally adapted to uni- 
form, low-temperature size re- 
duction and mixing of difficult- 
to-handle pasty masses. 

Rotor diameter and speed can 
be changed easily. Thorough 
cleaning and sterilizing can be 
accomplished with ease. 

Available in stainless or car- 
bon-steel construction these ma- 
chines are built with rotor sizes 
from 2 to 24 in. with 4 to 200 
hp.—Rietz Mfg. Co., Santa Rosa, 
Calif. 242B 


Demineralizer 


Produces extreme purity at 
low cost per unit volume. 


Operating on the mixed-bed 
principle, the new MA-500 
monocolumn demineralizer pro- 
duces up to 500 gph. of water 
with resistivities as high as 15 
to 20 million ohms, Cost is only 
a few cents per 1,000 gal. 

All operating functions, in- 
cluding the regeneration cycle, 
are fully automatic. Need for 
regeneration is signalled by a 


red light. Turning one switch 
then actuates the regeneration 
cycle which completes itself au- 
tomatically. 

Only one regenerant tank is 
supplied since the acid is drawn 
directly from its container. 
Proper dilution is achieved by 
an eductor. 

Model MA-500 requires only 
2x 3 ft. of floor space, is 
shipped as a completely pack- 
aged unit.—Penfield Mfg. Co., 
Inc., 19 High School Ave., Meri- 
den, Conn. 242C 


Filter Elements 


For vacuum _ thickener, 
made of plastic and rubber 
to withstand corrosives. 


A new filter element now is 
available for use with the Edco 
vacuum tube-thickener. Ele- 
ments are assembled from gear- 
like sections molded of plastic 
and rubber. The gear-like con- 
tour supports the filter fabric 
and provides channels for 
drainage of the filtrate. 

Sections of the elements are 
mounted over a stainless steel 
tube to form a filter grid area 
of desired length. For complete 
resistance to corrosion, special 
plastic tubes are used. Grids 
assemble or disassemble very 
rapidly for replacement or 
cleaning. 

The vacuum tube-thickener 
concentrates slurries that are 
hard to filter on conventional 
filters, or are difficult to settle— 
Equipment Development Co., 
Inc., 363 Bloomfield Ave., Mont- 
clair, N. J. 242D 
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Ratolarm with cover on 





At last a low cost flow alarm immune to vibra- 
tion. For linear scale flowmeters and liquid level 
applications. 

Snap-action electrical contacts are hermeti- 


cally sealed in glass. Contact closure can be made 





only by passage of the magnetic float extension 


rod. False alarms are eliminated. 





CONSIDER THESE ADVANTAGES: 








@ Rugged, vibration-proof, glass-sealed switch 

@ High, low or double alarm, adjustable to any scale position 
@ Dependable, long life, low cost, no electronic parts 

@ Explosion-proof construction available 


@ Plastic enclosed plug-in relays for easy maintenance 








Relays are easily replaced Write today for complete informtaion. Ask for 
catalog 10-A-84. ta ti8 


Fp FISCHER & PORTER CO. 





bdenemie 


176County Line Road, Hatboro, Penna. 


| 





CHEMICAL 


Encineerinc—July 1956 





NEW INSTRUMENTS & CONTROLS... 


Overfiow Alarm 


Alerts crew against tank 
overfiow during filling op- 
erations. 


When liquid level rises near 
the overflow point during tank 
filling operations, the Falcon 
tank-overflow horn sounds a 
warning that can be heard more 
than 1,000 ft. away. Signal con- 
tinues for two to four minute 
interval, prevents dangerous 
and costly tank overflow due to 
failure of automatic equipment. 

Device consists of a 2-in.-dia. 
steel cylinder of compressed 
gas, pressure gage, horn assem- 
bly and float-operated valve as- 
sembly. When liquid level in 
the tank nears the safe filling 
limit, the float activates me- 
chanical linkage to the horn 
unit and starts the penetrating 
shrill warning. 

Signal is rated in the 116-122 
decibel range which is 81-87 
decibels louder than required 
in approved fire alarm systems. 
Falcon Alarm Co., Inc., Sum- 
mit, N. J. 244A 


Kleectronic Controls 


Use standard building 
blocks for low-cost, versa- 
tile systems. 


A large percentage of indus- 
trial control problems now can 
be handled by electronic sys- 
tems assembled from a series 
of 21 standard “building block” 
components. Cost of systems is 
one half to two thirds less than 
traditional made-to-order sys- 
tems, it is reported. 

Systems are set up merely by 


plugging-in units which can be 
expanded or regrouped by semi- 
specialist personnel. A single 
standard communications chan- 
nel can be utilized to handle 
hundreds of control and super- 
visory functions. 

Using the modular units you 
can assemble five standard con- 
trol systems: automatic alarm, 
remote metering, discreet con- 
trol, proportional control and 
transmission. Any plant elec- 
trician can install the com- 
pletely integrated system. 

Two main classes of systems 
may be provided using the Spar- 
ton modular units: completely 
automatic; and centrally con- 
trolled where a single operator 
can check the condition of a 
whole process by glancing at an 
integrated contro] panel. 

The Sparton building-block 
technique is engineered to pro- 
vide up to 125 channels of con- 
trol. In a normal ten-channel 
system eight different functions 
can be controlled over each 
channel.—The Sparks-Withing- 
ton Co., Sparton Control Sys- 
tems Div., Jackson, Mich. 244B 


Sound Analyzer 


Combines functions of four 
separate instruments to 
solve noise problems. 


Increasing concern with in- 
dustrial noise problems has 
prompted the development of a 
sound analyzer that incorpo- 
rates all essential functions in 
one instrument. The 20-lb. in- 
strument takes the place of four 
individual units previously re- 
quired to analyze noise. 

Widest use of the instrument 
will be in the field of industrial 
noise prevention to combat oc- 
cupational loss of hearing. As 


industry comes to realize that 
occupational loss of hearing is 
permanent and not recognizable 
in its early stages when hearing 
still could be partially saved by 
reducing noise, analysis will 
find increasing use. 

The Soundscope meter meas- 
ures over-all sound levels, meas- 
ures sound in each of eight 
octave bands to determine noise 
peaks and checks sounds in nar- 
rower frequency bands. With 
the instrument, noise contour 
maps can be made of industrial 
areas, indicating unsafe loca- 
tions. Sources of noise then can 
be modified to reduce the leve! 
of noise that they are generat- 
ing. — Mine Safety Appliances 
Co., 201 North Braddock Ave., 
Pittsburgh 8, Pa. 244C 


Tachometer Head 


Measures speeds way down 
and way up. 


Using a double-pole, double- 
throw switch in conjunction 
with a capacitor for its speed- 
sensing element this new line 
of tachometer takeoff heads 
measures speeds in two extreme 
speed ranges. The low range; 
from 4 to 100 rpm. The high 
range; from 5000 to 30,000 
rpm. Claimed to have long op- 
erational life the ruggedly 
constructed unit eliminates 
brushes, slip rings and other 
regularly maintained and re- 
placed parts. 

A built-in gearing operates 
the speed-sensing element set- 
ting up a current exactly linear 
with respect to the speed when 
the takeoff shaft rotates in 
either direction. Extremely ac- 
curate readings are the result. 
Since they do not use genera- 
tors these tachometers must be 
used in combination with the 
manufacturer’s indicators. — 
Merton Instrument Co., 432 Lin- 
coln St., Denver 3, Colo. 244D 
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WILSON DAM, part of the Tennessee Valley Authority, the spectacular engineering achieve 
ment that brought flood control and hydro-electric power to a large part of Tennessec 


SUCCESS BUILT ON FIRM FOUNDATIONS! 


World’s largest network of dams, the Tennessee Valley Authority is an example 
of success built on a solid base of engineering experience and high technical skill 
The success of Esso Petroleum Solvents in the industrial field has the same kind 
of firm foundation based on years of research and technical experience. 
Continual testing to meet exacting standards assures the uniform excellence 
and character of Esso Petroleum Solvents. For detailed information, or technica] 
assistance, write or call: Esso Standard Oil Company, Solvents Division, 


15 W. 5lst St., New York 19, N. Y. 


RESEARCH AND EXPERIENCE DEVELOPED THE FINE CHARACTER 
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PETROLEUM 
SOLVENTS 


OF ESSO SOLVENTS 
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NEW ELECTRICAL & MECHANICAL EQUIPMENT .. . 


Agitator Drive 


For slow speed where con- 
tamination of liquid must 
be avoided. 


The new Little Giant agitator 
drive unit is recommended for 
stirring or agitating liquids 
slowly and positively without 
danger of contamination. It will 
meet rigid sanitary require- 
ments set in food processing. 

All bearings are pre-lubri- 
cated and sealed, so that no 
grease or lubricant of any kind 
can escape into the tank. Unit 
is driven by V belts reinforced 
with steel cable. Housing is cast 
aluminum; output shaft is stain- 
less steel. 

The Little Giant agitator 
drive unit is available to fit 
all standard agitators. — Little 
Giant Products, Inc., 1600 North 
Adams St., Peoria, Ill. 246A 


Thermal Cutout 


Protects dry fluid drive 
against continuous over- 
load. 


Flexidyne dry fluid drive now 
can be protected against over- 
heating by a thermal cutout de- 
vice. 

Inherently, the Flexidyne 
drive protects against instan- 
taneous mechanical overload. 
Now, if an overload causes pro- 
longed slipping and consequent 
heating of the Flexidyne, the 
thermal cutout trips the switch 
to cut off the power and give 
alarm, 

Device mounts on the side of 
the Fiexidyne. It contains a 
trigger spring, held down by an 
ailoy thermal pin. When pin 
melts, the trigger springs out 
to push the non-sparking striker 
of the special switch to the off 
position. — Dodge Mfg. Corp., 
Mishawaka, Ind. 246B 
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Motor Base 


Maintains tension under all 
load conditions, reduces 
wear. 


A new inexpensive motor base 
automatically compensates for 
belt stress and maintains exact 
belt tension for all load condi- 
tions. 

The greater the load, the 
greater the belt tension. Wear 
on both belt and bearings is re- 
duced substantially, thereby. 

With this base a motor oper- 
ates quietly. Belts can be 
changed without disturbing the 
mounting. No maintenance is 
required for the base. 

Designed for horizontally po- 
sitioned drives, base is available 
in four NEMA frame sizes from 
4 to 74 hp.—Lovejoy Flexible 
Coupling Co., 4840 West Lake 
St., Chicago 44, Ill. 246C 


Variable-Speed Drive 


Features all-around control 
and flexibility. 


Tagged the Selectron, this 
new variable-speed drive brings 
to the market a unit packed 
with desirable features. Its 
speed range sweeps from 22 
to 1 to 60 to 1. 

A patented load compensating 
circuit is incorporated in the 
unit to afford close speed regu- 
lation, rapid speed response 
with stepless control. A tach- 
ometer feedback controls the 
speed within 0.0025%. And the 
drive can be installed with fa- 
cility, maintained with ease. 

Power supply is from a.c. sin- 
gle phase voltages of 110, 208, 
220, 440 or 550 at 50 or 60 
cycles. For other voltages sepa- 


rate transformers can be ob- 
tained. Standard optional fea- 
tures include dynamic braking, 
reversing and inching control. 
The drive motors are of the 
heavy duty, ball-bearing indus- 
trial type. — Electro Dynamic 
Motor and Generator Div., Gen- 
eral Dynamics Corp., Bayonne, 
N. J. 246D 


Non-Slip Belt 


Transmits rotational mo- 
tion more accurately than 
other methods. 


A new-type non-slipping belt 
employs a herringbone-indexing 
design to transmit rotational 
motion with great accuracy. It 
works over the same range of 
ratios as gear drives. 

The V-shaped tread of the 
belt tends to wedge continu- 
ously, centering the belt in the 
corresponding V tread of the 
gears. This allows the associ- 
ated gears to be constructed 
without belt restraining rims. 

Belt now is available only in 
a limited number of sizes, but 
production is planned for a va- 
riety of sizes. — Kinevox Div., 
Electromation Co., Burbank, 
Calif. 246E 


Safety Controller 


Cuts-off overloaded elec- 
trical conveyor systems. 


This electro - mechanical 
safety controller instantly and 
automatically shuts off elec- 
trical conveyor systems at any 
predetermined load setting. Con- 
sequently it eliminates the need 
for shear pins, slip clutches 
and other mechanical safety 
devices often used to prevent 
damaging jam-ups from abnor- 
mal loading. In addition it can 
be rigged to signal, visually or 
audibly, impending trouble be- 
fore cut-off point is reached. 

A totally self-contained pack- 
age the device measures and re- 
sponds to deviations from nor- 
mal loads over a wide range. 
Electric motors may also re- 
ceive the protection of the 
unit’s fine control.—Tipp Manu- 
facturing Co., Tipp City, Ohio. 
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WHERE PERFORMANCE IS VITAL... 


TRIE IF tuorocarbon 


Oils, Waxes & Greases 


resist chemical corrosion and thermal breakdown 


Kellogg has developed a series of oils, waxes and greases 
that exhibit outstanding resistance to corrosive atmos- 
pheres and temperature extremes. Based on the extremely 
stable trifluorochloroethylene polymer, KEL-F Oils, 
Waxes and Greases offer new answers to critical prob- 
lems in plant operation and product manufacture. 


Where and why these KEL-F 
fluorocarbon products are useful 
Compressor Lubricants for high-pressure, high-capacity 
compressor systems—high thermal stability and chem- 
ical resistance combined with excellent flow and load- 
bearing characteristics. 

Hydraulic and Pump Fluids —non-flammable . . . will not 
carbonize. 

Heat Transfer Media —high degree of autoconvection. 

Damping Fluids — high density (almost twice that of wa- 
ter) plus shear stability and non-oxidizing qualities. 


Sealants and Lubricants for plug cocks and valves—heat 
stability; resistance to chemical attack, corrosion and 
gumming. 

Visit the Kellogg Booth #804, 901. Plastics Exposition 
June 11-15. Coliseum, New York City 
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INTRODUCTORY OFFER 

To familiarize you with the properties of these Kellogg prod- 
ucts, we have made arrangements to offer you a trial one 
ounce tube of KEL-F #90 grease for $2.25 ppd, You'll find 
it effective in keeping stop cocks and other laboratory ap- 
paratus safely lubricated under the most corrosive condi- 
tions. Large quantities of 1 oz. and 3 oz. tubes can be ordered 
from laboratory supply houses. Use coupon below. 


1) KEL-F is the registered trademark of 


THE M. W. KELLOGG COMPANY 
Subsidiary of Pullman Incorporated 
Chemical Manufacturing Division 
P.O. Box 469, Jersey City 3, N.J. 
[] Send me 1 oz. tube KEL-F #90 Grease. 


[") Bill me later. 

C) I'm interested in larger quantities of 1 oz. tubes. Put me 
in touch with supplier, 

(Jj Send me technical booklet covering KEL-F Oils, Waxes 
and Greases. 


Name____ 


TG ssciies 





Firm 





Address __ 





NEW FLUIDS HANDLING EQUIPMENT .. . 


Spray Valve 


Protected against scaling 
to prevent sticking of the 
stem. 


A new non-scaling spray 
valve has valve stem and guide 
sealed against liquid to prevent 
sealing. It is suitable for feed- 
water heaters, deaerators, hot 
process water softeners, cooling 
towers, aerators, degasifiers 
and spray ponds. 

Valve is constructed so that 
the valve stem, stem guide and 
valve spring are enclosed in a 
liquid-tight chamber. A special 
elastic sleeve permits free ac- 
tion of the valve, seals all mov- 
ing parts from contact with the 
sprayed liquid. Seal withstands 
temperatures up to 450 F.— 
Griggs Machine Co., Inc., Wall- 
ington, N. J. 248A 


Leakproof Pump 


Operated hydraulically 
handles corrosive, abrasive 
slurries over wide range. 


The Hydropulse hydraulic 
pump system is designed to han- 
dle corrosive and abrasive slur- 
ries. System is leakproof, de- 
livers a flow substantially free 
of pulsation. Volume and pres- 
sure can be varied within de- 
sign range while pump is run- 
ning. 

Pumping action is due to the 
alternate expansion and con- 
traction of a hollow synthetic 
rubber pulsator within a pres- 
sure chamber, Expansion is ob- 
tained and controlled by oil 
forced into the pulsator by 
a positive-displacement high- 
pressure oil pump. Contraction 
occurs when internal pressure 
is relieved and the elasticity of 
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the pulsator brings it back to 
original shape. 

Amount of material pumped 
is controlled by regulating the 
delivery rate of the oil pump. 
Since the oil pump is a positive- 
displacement unit it reacts au- 
tomatically to meet any increase 
in system pressure. A relief 
valve in the oil-pump discharge 
line protects against overpres- 
sure. 

Pump has two pressure cham- 
bers operating out of phase to 
eliminate pulsation. Units are 
available to handle flows up to 
70 gpm. and pressures to 3,099 
psi—Scott & Williams, In-., 
Pioneer Div., Empire State 
Bldg., New York 1, N. Y. 248B 


Flush Feeder 


Handles concentrated slur- 
ries and corrosive liquids. 


Small quantities of thin mud- 
like slurries or corrosive liquids 
can be fed into processes by a 
new flush feeder. 

Device incorporates a unique 
check valve assembly so that 
the slurry being metered cannot 
enter the primary displacement 
cylinder of the metering pump. 
This valve assembly, which is 
separate from the pump mounts 
directly on the slurry tank. 

Only water or system fluid 
passes through the reagent ends 
of the duplex Chem-O-Feeder 
pump. This fluid passes through 
the check valve assembly and 
aspirates slurry out of the tank 
into the line. The seats of the 
check valve assembly are 
flushed clean at every stroke. 
Flow can be controlled down to 
0.75 gph.—Proportioneers, Inc., 
345 Harris Ave., Providence, 
R. 1. 248C 


Centrifugal Pump 


Operates efficiently over 
broader range of service 
conditions. 


A new centrifugal pump, 
Model BL, offers the user more 
flexible pumping at high ef- 
ficiency. Each size is said to 
handle a wider-than-usual 
range of pressures and capaci- 
ties, will accommodate fluctua- 


tions in either pressure or ca- 
pacity without serious loss of 
efficiency. 

Pump has heavy duty ball 
bearings, lubricated at the fac- 
tory. An extra-large shaft and 
strong supporting frame main- 
tain perfect alignment. A 
trouble-free mechanical seal re- 
places the stuffing box. 

Pump comes in 2, 3, 4, 5 and 
6-in. sizes.—Gardner-Denver 
Co., Quincy, Il. 248D 


Plug Valve 


Seating force applied man- 
ually, plug handles many 
materials. 


Departing from conventional 
plug valve construction the 
seating force on this plug is 
applied manually. Turning 
torque is kept low by dual han- 
dle design. Lower handle raises 
plug from its seat, upper handle 
adjusts for the desired flow. In 
this way friction and wear be- 
tween the seat and plug is elim- 
inated. Plug can be lowered 
again to give a positive seal, 
preventing any internal leakage. 

Coated synthetic rubber plug 
requires no oil or grease to in- 
sure sealing or reduce friction. 
Consequence: No contamination 
of products passing through the 
valve. Abrasive slurries, solids 
in suspension, oil, gases and 
chemicals, therefore, can be effi- 
ciently handled. And for gases 
the rubber-to-metal sealing is 
superior to seals obtained from 
lubricated plugs. 

Built of semi-steel the valve’s 
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Can standardized structures meet the 
custom requirements of a complex 
fertilizer plant? The answer proved to 
be “Yes, emphatically!” 





WHY DIXIE GUANO COMPANY 
CHOOSES LURIA BUILDINGS 


Bulk Storage Area with capacity of Standardized Overhead Bridge by Luria contains Multi-Story Buildups, adapt- 
12,000 tons of fertilizer can be filled conveyor belts that efficiently transport materials able to individual needs, house 


during seasonal lulls by asingle man. from the processing plant to the shipping center. special processing machines. 


ot, 


Designed and fabricated by Lurias 
Erected by E. W. Hurst Company, 
Atlanta, Georgta. 

Matthews @ Holli 

Laurinberg, N. C., engifeers, 





economy to your expansion program— 
Luria unites high speed, low these are just two of the many advan- 
cost construction with the tages provided by Luria structures. 

special design requirements of 


The list of Luria customers in the com- 


custom building. é a : 
b OULLAINE mercial fertilizer field is as impressive 











as the list of Luria advantages. Con- 
“Customized” to your individual needs, tact your Luria representative— you'll 
“standardized” to bring speed and find that it pays! 


@ LURIA ENGINEERING Company 


511 Fifth Avenue, New York 17, New York ¢ Plant: BETHLEHEM, PENNSYLVANIA 
District Offices; ATLANTA, PHILADELPHIA, BOSTON, CHICAGO, WASHINGTON, D. C. 
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NEW FLUIDS HANDLING EQUIPMENT. . 


service range is upped by heavy 
flanges to 300 psi. In 8 in. size 
3-way bodies are available. 
Other dimensions and styles can 
be built to order. — Republic 
Mfg. Co., 15655 Brookpark Rd., 
Cleveland 14, Ohio. 248E 


Plastic Pipe 


In wide range of sizes for 
pressure service on many 
liquids. 


Now being offered for pres- 
sure service is a line of Fiber- 
glas-reinforced pipe of epoxy 
and polyester resins. Pipe will 
handle most acid and alkali liq- 
uids and fumes, is being used 
economically in the oil, paper 
and chemical industries. 

Valco pipe has a low friction 
factor and will not support the 
growth of fungi. It is light 
weight (6.5 lb. per ft. for 8 in. 
pipe) and can be _ installed 
easily. All that is needed is a 
standard reinforced Fiberglas 
flange or a slip-on sleeve which 
is cemented in place. — Valco 
Corp., 1712 Roblyn Ave., St. 
Paul 4, Minn. 250A 


Wet Dust Collector 


Transfers dust 
from air to 
water particles. 


particles 
suspended 


Movement of air through the 
Ventrijet wet dust collector 
atomizes water and mixes it 
with the air stream to remove 
suspended dust particles. 

Dust-laden air enters the col- 
lector and expands to reduce 
velocity. Heavy dust particles 
sink to the bottom of the tank. 
Air then moves through one or 
more venturi tubes into the dis- 
charge chamber. The low-pres- 
sure zone in the venturi throat 
induces water to enter the high- 
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velocity air stream. As air and 
water mix, dust particles adhere 
to the water particles which are 
then removed by impingement 
separators. 

Ventrijet is available in a 
range of capacities from 1,000 
to 30,000 cfm. in single and dou- 
ble-row tube types.—Pangborn 
Corp., Hagerstown, Md. 250B 


Control Valve 


New features for standard 
model. 


An improved version of a 
long dependable, standard con- 
trol valve is now available. 
Among the new features: easier 
pressure range conversion by 
introducing a gasket seal at 
the diaphragm flange of the 
valve. The number of flange 
bolts has been decreased by 
50% in order to save main- 
tenance time on plumbing. 

Retained from its original 
counterpart are the _inter- 
changeability of the internal 
working unit, the easily acces- 
sible interior and the built-in 
strainer. 

The new valve is available in 
iron, bronze, steel and stain- 
less steel bodies with bronze, 
stainless steel, Nitralloy and 
Monel trims. Screwed ends of 
the valve range from ¢ in. to 2 
in.—A. W. Cash Co., P.O. Box 
554, Decatur, Ill. 250C 


Tube Fitting 


Installs without disassem- 
bling, fitting is self-align- 
ing. 


A complete line of fittings, in- 
cluding unions, tees, elbows 
and connectors, tagged Self- 
align can be installed without 
disassembling. Tubing is merely 
inserted in the fitting until it 





—_— _ 
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bottoms and then the nut is 
tightened. 

Self-aligning, as its trade 
name implies, the fitting is di- 
rected to low- and medium-pres- 
sure applications, especially 
instrumentation, where copper 
and aluminum tubing are used. 
Working on a dual-sealing prin- 
ciple, positive leakproof con- 
nections are assured, 

Available fittings are brass 
in * in. increments from ¢ to 3 
in. Aluminum Fittings can be 
obtained on a_ special-order 
basis.—Weatherhead Co., Ft. 
Wayne Div., 128 West Washing- 
ton, Fort Wayne, Ind. 250D 


Pipe Coating 


Protects acid-carrying pipe- 
line against damage and 
loss of fluid. 


A reinforced plastic coating 
has been developed to protect 
high-silicon iron-alloy pipe 
against mechanical shock and 
damage. Also, it can withstand 
the corrosive attack of chem- 
icals or fumes which might es- 
cape from damaged pipe or ad- 
jacent equipment. Initially, it 
has been used on a 4-in. trans- 
fer line carrying alcohol and 
strong sulfuric acid at 70 to 
100 C, 

Coating consists of a _ spi- 
rally wrapped glass-cloth tape 
bonded to pipe, fittings and 
valves with epoxy resin. Brush 
coating of resin is applied to 
surfaces cleaned by sandblast- 
ing. When resin has dried to a 
tacky state, glass cloth tape is 
wrapped around the pipe. Then 
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FOAMGLAS 


the cellular, stay-dry insulation 
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At the Baton Rouge Plant of Kaiser Aluminum & Chemical Corporation 


Stay-dry FOAMGLAS insulation beats humidity, 
prevents corrosion on process tanks and vesseils 


Four years ago FOAMGLAS was 
installed on various process tanks 
and vessels at Kaiser Aluminum & 
Chemical Corporation’s Baton 
Rouge, Louisiana plant. They needed 
a moisture resistant insulating ma- 
terial which could withstand high 
and rapidly changing humidity. 
Because FOAMGLAS stays dry it 
was installed on hot water tanks and 
sodium aluminate process vessels 
varying in capacity from 2000 to 
400,000 gallons. The moisture-proof 
structure of FOAMGLAS is giving 
constant insulating protection and is 
effectively preventing corrosion .. . 
w 


despite the severe humidity conditions. 
Because it’s fireproof FOAMGLAS is 
also providing an added safety factor. 
These benefits and more can be 
yours when you insulate vessels, pip- 
ing, equipment or buildings with 
long-lasting, stay-dry FOAMGLAS. 
Write for full details. We'll be happy to 
send you a free sample and our latest 
literature pertinent to your needs, 


Pittsburgh Corning 
Corporation 


Department H-56, One Gateway Center 


Pittsburgh 22, Pennsylvania 
in Canada: 57 Bioor St. W., Toronto, Ontario 


You can easily prove that FOAMGLAS stays 
dry by making this simple test. it and five other 
equally simple tests will quickly demonstrate 
the combination of properties that make 
FOAMGLAS the perfect solution to your insula 
ting problems. Write now for a free sample 
and complete testing directions, 








NEW FLUIDS HANDLING EQUIPMENT. . 


a second coat of epoxy resin is 
brushed well into the fabric and 
allowed to dry in the air until 
hard to the touch. Pipe is then 
cured in an oven at 90 C. for 
four to six hours.—Bakelite Co., 
Div, of Union Carbide & Carbon 
Corp., 260 Madison Ave., New 
York 16, N. Y. 250E 


Diaphragm Valve 


For remote control at al- 
most unlimited pressures. 


New diaphragm - actuated 
valve offers remote fluid-flow 
regulation at standard pres- 
sures ranging from 125 through 
2,500 psi. And higher pressures 
can be handled if necessary. 
Operated by air the valve gives 
direct or reverse action with 
either single or double stain- 
less-steel seats. Heightening its 
versatility is the valves ability 
to handle water, steam, air, gas, 
oil and other similar common 
fluids. 

Available in cast-iron, cast- 
steel and stainless steel the 
valve bodies are styled straight- 
away or angle for both hori- 
zontal or vertical line installa- 
tion. Various optional features 
are offered in the ? in. through 
8 in, size range such as posi- 
tioners, auto-locks, hand wheels 
and cooling fins.—Copes-Vulcan 
Div., Blaw-Knox Co., Erie 4, Pa. 
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Solenoid Valve 


New attachment insures 
positive centering of valve 
stem. 


Driven by air a new attach- 
ment on double-solenoid valves 
insures positive mechanical 
centering of the main valve 
stem in the neutral position. It 
consists of stop plungers in ex- 
tensions mounted at the ends 
of the valve body. 
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Operating without the use of 
mechanical springs that are apt 
to weaken or break the power- 
centered neutral prevents the 
main valve stem from drifting. 
Absence of springs allows the 
attachment to be mounted in 
any position. Teflon shock pads 
stop plunger travel. Full con- 
trol of double-acting cylinders 
is the result. 

Marketed on new double- 
solenoid valves of this manufac- 
turer, kits are also available 
with which to install the at- 
tachment on similar valves now 
in service. The unit is com- 
pletely self-contained.—Valvair 
Corp., 454 Morgan Ave., Akron 
11, Ohio. 252B 


Canned Pump 


Completes prolonged run 
handling high-temperature 
liquid metal. 


This mechanical liquid metal 
pump has just completed a suc- 
cessful 500-hr. performance run 
at more than 1,000 F.—claimed 
to be the highest temperature 
level at which a pump of this 
type has ever operated for an 
extended period. Production 
models of the pump for tem- 
peratures up to 1,600 F. will be 
applied to nuclear power plants, 
chemical process lines and other 
applications that require high- 
temperature heat-transfer me- 
diums. 

Pump is a new, hermetically 
sealed, canned-rotor design 
which incorporates pump and 
motor rotor in one integral unit. 
Unit is designed so that liquid 


temperature has little effect on 
the motor windings. 

Unit shown is rated 150 gpm. 
at 285-ft. head. Other sizes 
range in capacity up to 5,000 
gpm. — Westinghouse Electric 
Corp., P. O. Box 2099, Pitts- 
burgh 30, Pa. 252C 


Cheek Valve 


Water hammer control at 
low cost for wide variety 
of liquids. 


Meant to provide water ham- 
mer control in a durable unit 
at low cost this silent check 
valve operates effectively on a 
wide variety of hot and cold 
liquids—oils, gasoline, acids, 
chemicals, salt water and brine. 
Only prerequisite; that the flow 
be constant. 

Featuring a removable and 
renewable disk and seat and a 
non-wear conical spring the 
valve is recommended for pres- 
sures from 125 to 2,500 psi. The 
valve can be furnished with 
special flange facings—male 
and female, ring joint, tongue 
and groove—and is available in 
sizes from 1 to 10 in.—The Wil- 
liams Gauge Co., Inc., 2 Gate- 
way Center, Pittsburgh 22, Pa. 
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Centrifugal Pamp 


Delivers double capacity, at 
twice the head than pos- 
sible previously. 


Based on the manufacturer’s 
long operational experience 
with pumps this centrifugal 
pump is engineered for a maxi- 
mum 70% efficiency. This means 
double the head pressure and 
capacity for a given horse- 
power and size than had been 
previously realized. 

A special design close couple 
between the pump and motor as- 
semblies permits quick, easy 
seal replacement. And the new 
pre-set two-piece seal requires 
no further adjustments after 
installation. Constructed com- 
pletely of stainless steel the 
pump is protected against cor- 
rosion and avoids product con- 
tamination.—Bart Laboratories, 
225 Main St., Belleville, N. J. 
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CHEMICAL ENGINEERING 


reach a a new peak MUR ci Tiaaiitita) 


cone spray 


Most popular design for cooling, recooling, wash- 
ing, rinsing, air conditioning, and other 
spraying operations in industrial and processing 
work and in power plants. 


Non-clog involute design has no internal parts 
(vanes or deflecting | ere on which foreign 
icles can collect. Special contour of nozzle 
y es flow with minimum loss of energy 
tow discharge opening, where liquid attains 
maximum velocity and leaves nozzle in a fine 
hollow-cone spray. 


Available in three types: 


Bar-stock bronze (shown) for fine spray 
Sizes %"’ and %"', male or female connection 
Capacities up to 3 gpm; pressures 20 to 50 psi 

Cast bronze Type 8 (shown) for air conditioning and smoll 


recooling systems 
Five sizes, 4"" to 1%4"' 
Capacities up to 40 gpm; pressures 7 to 25 psi 


Cost bronze Type C (not shown) for spray pond service 
Sizes 2’’ and 2\4"" 
Capacities up to 110 gpm; pressures 7 to 15 psi 


Write for YARWAY Speer Nozzle Book N-617; 
it gives capacities, dimensions and application 
information. 


fan spray 


Preferred for many washing and cooling opera- 
tions. Non-clog design, delivers flat fan-shaped 
sheet of spray with slicing action particularly 
desirable for surface washing. 


Thin sheet of spray is discharged forward 30° 
from the verti an See ee shape up to 
140°, depending on operating pressure. 


Made of bronze, steel or other bar-stock metals, 
male thread, six sizes }4” to 1’’, capacities up to 
7 gpm, pressures up to 50 psi. 

Write for Yarway Spray Nozzle Book N-617. 


YARNALL-WARING COMPANY 


137 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN FRINCIPAL CITIES 


spray nozzles 
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NEW PACKAGING & HANDLING EQUIPMENT... 


Vibratory Feeder 


Of electro-permanent mag- 
netic type, is rated tops all- 
around, 


This new type of vibratory 
feeder claims to offer tops in 
efficiency, durability and econ- 
omy in obtaining highly con- 
trolled rates of various feeds. 
A simple _ electro-permanent 
magnetic drive delivers the 
high vibratory output. 

Unit will operate directly 
from available 115 or 280 a.c. 
source without a rectifier. And 
the power input needed is rela- 
tively low. 

Design eliminates the need 
for bearings and other friction- 
producing parts. Extremely 
flexible the feeder is adaptable 
to feeding, mixing, drying, cool- 
ing, packing, conveying and 
spreading of sizes from stones 
to powders, 

Three available models of the 
vibratory feeder are able to 


move two, four or ten tons of 
dry sand per hour. Trays are 
available in a range of shapes 
made from both 16 gage steel 
or 16 gage Type 304 stainless 
steel.—Eriez Mfg. Co., Erie 6, 
Pa. 254A 


Hot Material Conveyor 


Withstands temperatures 
up to 1,400 F., will not burn 
through. 


Even scorching chunks of 
metal as hot at 1,400 F. cannot 
burn holes through a new kind of 
rubber conveyor belt designed 
to handle hot materials. 

Belt features Fire Curtain 
construction with two plies of 
glass fabric that float in the 
top rubber cover. The glass 
fabric retains its strength des- 
pite intense heat. If a hot ob- 
ject should drop on the belt the 
rubber cover would char only 





This unique Kar-flo unloader 
locks a 150,000-Ib. railroad box- 
car in its grasp and rocks out 
free-flowing bulk solids with a 
gentle osciilating motion. It is 
rated safer and faster than man- 
ual methods. Rocking motion 
produces a conveying action that 
moves the material simultane- 





Unloader Tilts Boxcar and Shakes Out Material 


ously from both ends of the car 
toward the center. Because the 
car is tilted sideways eight de- 
grees, the solids flow smoothly 
and continuously through the 
door into the receiving hopper 
below the unloader.—Link-Belt 
Co., 307 North Michigan Ave., 
Chicago, Ill. 254B 








as far down as the glass-fabric 
heat barrier. Over-all strength 
of the belt and its cover is not 
impaired.—Goodrich Industrial 
Products Co., Akron, Ohio. 254C 


Balk Liquid Container 


Now used for transporting 
polyvinyl acetate emul- 
sions. 


The Kaiser Nest-A-Bin bulk 
container now has been adapted 
by Shawinigan Resins Corp. to 
handle polyvinyl acetate emul- 
sions. Holding 550 gal. the 
Nest-A-Bin is expected to re- 
duce substantially customer in- 
plant handling costs. Faster 
delivery of emulsions is pre- 
dicted, also. 

Bin is manufactured of alu- 
minum with upper and lower 
body sections joined at the 
center to form the assembled 
bin. When empty, the sections 
are separated and nested one 
within the other to save space. 

A hose connection at the bot- 
tom provides for drainage. Bin 
is filled through 3-in. top open- 
ing. Pallet or fork truck can 
handle bin.—Kaiser Nest-A-Bin 
Div., Kaiser Aluminum & Chem- 
ical Corp., Oakland 12, Calif. 

254D 


Conveyor-Cooler 


Pneumatic system cools 
and conveys powder before 
packaging. 


A new line of cooling and 
conveying systems can reduce 
temperature of powdered prod- 
ucts to 100 F. or lower prior to 
packaging. 

Cool, clean air picks up the 
powder through a specially de- 
signed positive-acting valve. 
After cooling and conveying the 
powder to the packaging loca- 
tion the air is separated from 
the powder, 

Powder leaves through a sec- 
ond air valve. Air returns di- 
rectly to the processing or 
drying chamber. 

Each system is designed and 
engineered to fit the job needs 
and is then fabricated as a 
package. Systems are sized for 
capacities up to 3,000 lb./hr.— 
Henszey Co., Watertown, Wis. 
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boost average ratings as much as 2 octane numbers 
with the LJUNGSTROM*® AIR PREHEATER 


With waste heat recovered and returned to the furnace in 
combustion air, the most modern heat-transfer systems can 
be operated at peak efficiency. 

That’s why you boost product quality with the Ljungstrom 
Air Preheater. Its heat-recovery efficiency makes possible 
advanced furnace designs that assure remarkably close con- 
trol of processing. And finer control means a more uniform 
product... with average ratings as much as 2 octane num- 
bers higher. One still’s added income just from higher prod- 
uct quality is $58,000 annually. 


How fast is “WRITE-OFF”? 


In earnings from higher octane ratings, many refiners write 
off the cost of the Ljungstrom installation in less than two 
years. This time is cut to nine months and even less, when the 
other Ljungstrom advantages are taken into account — saves 


up to 20% in fuel costs... permits more economical furnace 
design, with no need for convection surfaces... burns many 
fuels you used to throw away...results in consistently 
higher through-put ... and minimizes slag. 

For more complete details on what the Ljungstrom Air 
Preheater can do for you...for an analysis of the heat 
recovery benefits obtainable in fuel burning equipment — call 
or write The Air Preheater Corporation. 


Wherever You Born Fuel, You Need Ljungstrom 


The Ljungstrom operates on the confinuous regenera 
tive counterfiow principle, The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste 
gases to the incoming cold air, 


The Air Preheater Corporations 60 tos 42nd sireet, tow York 17, 0. ¥, 











A MESSAGE TO AMERICAN INDUSTRY * SECOND OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


Are We Losing 
the Race with Russia? 


THERE is new confidence in the Kremlin. One 
key reason is expressed in a recent boast of 
Communist Party Secretary Khrushchev: “The 
capitalists always regard our people as 
being backward, but today we have more 
engineers and more supporting engineer- 
ing technical personnel than any capital- 
ist country.” He promised that this lead 
would be widened and that communism would 
he victorious without war. 

This boast cannot be dismissed as communist 
propaganda, Admiral Lewis L. Strauss, chair- 
man of the U. S. Atomic Energy Commission, 
has warned: “In five years our lead in the 
training of scientists and engineers may be 
wiped out, and in ten years we could be 
hopelessly outstripped. Unless immediate 
steps are taken to correct it, a situation, 
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already dangerous, within less than a dec- 
ade could become disastrous.” 

This second editorial in a series on the short- 
age of scientists and engineers is designed to 
explore as carefully as possible the facts and 
the implications of the new emphasis on techni- 
cal training in the Soviet Union. It draws 
heavily from the authoritative book Soviet Pro- 
fessional Manpower, prepared for the Nationa] 
Academy of Sciences and the National Research 
Council by Nicholas DeWitt of the Russian Re- 
search Center of Harvard and released recently 
lyy the National Science Foundation. 


Trend Is Against Us 


If the Soviet Union already has a lead in 
technical manpower, it is not very great. Both 
the United States and Russia now have around 
a million scientists and engineers. About a third 
of the Russian engineers were trained on in- 
ferior pre-1935 standards. It’s the trend — 
shown in the chart — that is alarming. 

Over the last five years we have turned out 
only 142,000 engineers, compared to an esti- 
mated 216,000 in Russia. In 1955 our output 
was around 23,000 compared to their 63,000. 
Over the next five years our projected output is 
153,000, against at least 400,000 in Russia. 
There will be an additional 150,000 or more 
in the satellites and Red China. 

In Russia, 30% of the college students are in 
engineering, compared to 8% here. Another 
30% or more take degrees in natural sciences. 
Moreover, unlike ourselves, the Russians are 
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ploughing back a large proportion of their 
science graduates into teaching, which implies a 
rapid buildup in the future. 


Quality As Well As Quantity 


It would be foolhardy to assume that these 
new Russian graduates are inferior to ours in 
the quality of their technical training. They 
start out with much more intensive mathemati- 
cal and scientific preparation at the high school 
level. They study harder and longer in college, 
with more laboratory work and more practical 
training. Their courses and textbooks seem to be 
as thorough as ours. Even though the Russian 
graduates may be overspecialized, they get 
results, 

These results have been striking. The Rus- 
sians developed both A-bombs and H-bombs 
faster than we expected, and it’s not certain 
that they had to rely much on espionage. They 
pushed ahead of us for a while in jet fighter 
design, and they showed up with a fleet of long- 
range bombers well ahead of schedule. They 
are crowding us on nuclear power, electronics 
and automation. There are grave fears that they 
have established a lead in the vital field of mili- 
tary rockets. 

The goal of Soviet scientific manpower policy 
includes not only weapon supremacy but also 
leadership of the neutral and uncommitted 
areas of Asia, Africa and the Middle East. The 
Soviet leaders may be bluffing in their offers to 
export capital, but they are preparing to export 
Russian scientific and technical know-how in a 
big way. 


How They Do It 


The Russians are determined to win the race 
for scientific supremacy, and they do not count 
the cost. They pay their scientists and engi- 
neers salaries that seem fantastic when 
compared with other Soviet incomes. 

Senior professors, research scientists and top 
engineers are a major segment of the Russian 
elite. Their incomes are frequently six to ten 
times the average industrial wage. (In the U. S. 
six to ten times the average industrial wage 
would be $25,000 to $40,000 a year.) Housing 
and other privileges are correspondingly lavish. 
While preaching equality, the Soviets use capi- 
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talistic incentives far more boldly than we do. 
Indeed, practicing engineers and scientists have 
been complaining about the exalted status of 
professors and top research people, and salary 
scales are now being adjusted to give greater 
emphasis to practical results. 

The Russians are also generous in their 
aids to education. Tuition has just been made 
free at all levels. Undergraduates receive 200 to 
500 rubles a month and graduate students 800 
rubles (about equal to an industrial wage) to 
cover living expenses. The biggest stipends go 
to science and engineering students. College 
students are deferred from military service, and 
engineers and scientists often enjoy continued 
deferment even after graduation. 

Finally, the Soviet leaders can channel 
engineers and scientists — and all other 
human and material resources — into any 
area they choose. And the areas the Soviet 
leaders choose are predominantly those that con- 
tribute to military or political objectives, rather 
than to a better life for consumers. 


What’s Our Answer? 


We are certainly not going to adopt 
Soviet methods. We do not want scientific 
robots, but free men, able to understand 
and add to our democratic heritage. At 
the same time, our world leadership in 
technology — and perhaps even our sur- 
vival as a nation — will be threatened if we 
allow ourselves to lag far behind Russia 
in the training of scientists and engineers. 
Ways to keep the United States in the race will 
he discussed in a later editorial in this series. 





This is one of a series of editorials prepared by 
the McGraw-Hill Department of Economies to 
help increase public knowledge and under- 
standing of important nationwide develop- 
ments of particular concern to the business 
and professional community served by our 
industrial and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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Capital Expenditures, Millions of Dollars 
55-56 
1956 % 1956 1958 1959 
Increase (Preliminary) 
1433 41 1,576 1,513 1,468 
666 


948 «83 891 
224 215 
706 42 547 
810 15 1,045 


4121 43 4,274 


1955* 
Actual 
116 
518 
150 
498 
704 
Chemical processing 2,886 





"Dept. of Commerce, SEC, McGraw-Hill Dept, of Economics. 


Chemical Processors: 


Kager With a Buck 


Wondrous confidence in the economy’s future— 


how else can you explain the supercharged spending 


plans for chemicals and other processing industries? 


William H. Chartener, MeGraw-Hill Dept. of Economics 


This year chemical processing 
industries will spend 43% more 
than last year. For all manufac- 
turing the planned increase this 
year is over 45%; for all U. S. 
business, 80%. 

But that’s just a starter. Even 
now, capital spending plans for 
1957 in the CPI are higher than 
even the amazing 1956 plans. 
Chemical companies figure to 
spend more in each of the three 
years 1957, 1958, and 1959 than 
they intend to lay out this year. 
And the preliminary plans for 
all U.S. business call for nearly 
as breathless a level of spending 
in the next three years as the 
$39 billion ticketed for 1956. 

Such is the incredible confi- 
dence exuding from the replies 
to McGraw-Hill’s ninth annual 
survey of Business’ Plans for 
New Plants and Equipment. 

So large indeed are 1956’s re- 
ported capital spending plans 
(there are big increases in 
nearly every industrial group) 
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that they may prove physically 
impossible to carry out. Short- 
ages of labor, materials, equip- 
ment and, perhaps, cash seem 
certain to block many projects. 
But capital spending not com- 
pleted this year is likely to be 
added to impressive budgets al- 
ready scheduled for 1957. 
> New Products Mushroom 
Chemical firms are taking the 
lead in capital spending for new 
products. When this year’s 
McGraw-Hill survey asked 
manufacturers “Will a signifi- 
cant part of your 1956 expendi- 
tures for new plant and equip- 
ment be for facilities to make 
new products?,” chemicals led all 
industries by a big margin, as 
61% of the replies said “Yes.” 
In other process industries, 
where production is more con- 
centrated in standard items, 
fewer companies reported sig- 
nificant spending to make new 
products. The “yes” percentages 
were as follows: Paper, 22%; 
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Rubber, 38%; Stone, clay and 
glass, 14%; and Petroleum re- 
fining, 28%. 

For all manufacturing indus- 
tries, 28% of the companies said 
a significant share of 1956 ex- 
penditures would be for new 
product facilities. 
>» New Products Sell Like Crazy 
—Another question posed was: 
“Roughly, what percent of your 
1959 sales do you think will be 
in new products (either prod- 
ucts not produced in 1955 or 
products sufficiently changed to 
be reasonably considered as new 
products) ?” 

On this query, only chemicals, 
among the five process indus- 
tries, rated above the average 
for all manufacturing—15% for 
chemicals against all-manufac- 
turing at 11%. Here’s how other 
process industries estimated new 
product percentage of their 1959 
sales: Paper, 8% ; Rubber, 9%; 
Stone, clay and glass, 6% and 
Petroleum refining, 4%. 
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Fig. 1221 


Stop 


Galling with the hardest valve wedges you can buy 


Highly resistant to erosion and corrosion 


Here’s a wedge as hard as flint... so 
hard that it’s undamaged by pipe cut- 
tings, scale or grit. It’s the only trim 
we know of which will successfully 
withstand the simultaneous attack of 
the three valve-destroying agents— 
corrosion, erosion, galling. This 
wedge is 13% chrome stainless steel 
hardened up to 1000 Brinell. 


A LV p S FORGED & CAST STEEL, LUBRICATED Specify the OIC 1221 gate or 1621 
PLUG, BRONZE & IRON VALVES globe where you need the extra 


rugged nature of forged steel. They 
are recommended for steam service 
up to 800°F,, .oil service upto 1000° F, 
Or, use these same valves for hydraulic 
service up to 2000 lbs. 

Write for Form 195 for specifica- 
tions on the OIC forged steel line. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 
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U. S, Business Capital Expenditures—Millions of Dollers 
1955* 1956 °55-'56 1957 


Actual Planned % Increase 


1958 


Preliminary 


Chemical processing F J 4,274 
1,584 
986 


902 
544 


1,654 


ec equip. 
(including aircraft) 
Other metalworking 
ae & beverages 
Textiles. . 
Mise. manufacturing. 


318 
973 
764 
343 
883 


All manufacturing 13,225 


Petroleum bnguatryt.. 

Mining 

Railroads 

Other transportation and 
communication... . 

Electric & gas utilities 

Commercia e 


All business .. 30,30 


3,973 


11,152 
5,033 
331 
1,022 


3,972 
4,163 
7 873 


34,146 


1959 


3,546 


33,574 


*Dept. of Commerce, SEC, McGraw-Hill Dept. of Economics. tNon-processing expenditures, 


New Products. . . 


Will much be t 
in "56 to make them? 


Percent of Companies Answering Yes 


lron & steel 
Roarenens metals 


inery 
Electrical machinery 
aoc 
ransportation equipment 
(including aircraft) 


Chemicals 


Rubber 
Stone, clay & glass 
Petroleum refining 


Food & beverages 
Textiles 
All manufacturing 





How much will be 
sold in '597 


, from New Products! 


7 
6 
19 
18 


) 
2 


a 


—=~Wwoeo aAOOCOU 


'New products are defined as either products not p d in 1955, ot products sufficiently changed 


to be reasonebly considered as new products 


‘Includes new types of cars and trucks (but not style changes in existing types) and also new types 
accessories. 


of engines, parts and 
Ancludes shipbuilding and railroed equipment. 


Research and Development Spending, (Millions of Doliars) 


1953! 1955 


Primary metals. . 59.8 
Machinery jncheding electrical) yg 44 
ee 758, 


A 
Fabricated aw g products & ordnance 
Professional & scientific instruments... 


Stone, clay & glass 

Petroleum products 

Food and kindred products 

Textile mill ts & apparel. ..... 
man geet 


All manufacturin ne BE 
ies. 





equipment other then aircraft end autos, and miscelleneous 


1956 





Textiles, evidently banking on 
further success with synthetic 
fibers, reported that they expect 
13% of 1959 sales to be from 
new products. 


> All Sales Head Up—Chemical 
companies top all industry also 
in optimism over long-range sales 
prospects. By 1959 they expect 
sales to be up 39% over 1955, 
compared to an average pickup 
of 24% expected by all manufac- 
turing firms. 

For this year alone, chemical 
companies forecast a 9% in- 
crease in sales over 1955. (These 
figures represent physical vol- 
ume and take no account of pos- 
sible price changes. ) 

Other process industries, too, 
show optimism in their sales 
forecasts: 


Sales Will Soar 


% \ncrease 
*55—"56 '55-'59 
Chemicals 39 
Paper 31 
Rubber 21 
Stone, clay, glass 27 
Petroleum refining 17 


>» Need More Capacity—This 
year’s industrial capacity figures 
have a new base—1950 = 100 
which indicates the rise in the 
production capacity of Ameri- 
can industry since the beginning 
of the Korean War. 

Chemicals have been  out- 
stripped somewhat in percent- 
age of growth since 1950 by the 
metalworking industries, partic- 
ularly transportation equipment. 
But chemical companies top all 
manufacturing industries in ex- 
pansion planned between 1956 
and 1959 

By the end of 1959, chemical 
companies expect their capacity 
to be 29% higher than at the 
end of this year and more than 
double (114% higher) the 
chemical producing capacity of 
1950. For all manufacturing in- 
dustries, the looked-for 1956-59 
increase is only 18%, and the 
over-all rise from 1950 to 1959 
only 78% 

Petroleum refining capacity is 
scheduled to rise 10% in the 
three years 1957-59, with an a 
crease for the decade 1950-5 
of 483%. Other process ot 
tries—paper, rubber, and stone, 
clay and glass—all expect to 
have nearly twice as much ¢a- 





SHELL OIL COMPANY solves scaling problem 


with Turba-Film Evaporator 


Turba-Film Evaporator used by Shell Oil Company, Martinez, California, dries a special type 
of oil, eliminates scale formation on heat transfer surfaces and provides continuous opera 
tion. The Turba-Film Evaporator shown is a No. 5 model built to Shell's specifications with 
stainless steel rotor, vapor section and outlet cone. It processes 30 barrels of oil per hour 


RODNEY HUNT MACHINE CO. 


Process Equipment Division 
31 Vale Street, Orange, Massachusetts, U. S$. A. 
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The problem: 


to reduce moisture content of a 
special type of oil from an initial 
content of 3 to 6% to a maximum 
of 0.2%. Standard stills achieved 
the specified moisture content but 
deposited inorganic salts as scale 
on the heat transfer surfaces in 
such quantities as to demand 
frequent shutdown for cleaning. 


The solution: 


the Turba-Film® Evaporator, 
now in use for over a year, reduces 
30 barrels of oil per hour to the 
specified moisture content — 
usually even lower — and 
precipitates the scale-forming 
substances in the dried oil, from 
which they are easily filtered. 
Shell now enjoys continuous 
operation in this process without 
shutdown for cleaning. 


The patented Turba-Film 
Evaporator and the Rodney Hunt- 
Luwa Spray Dryer have a broad 
range of moisture-removal 
application in the Chemical 
Process Industries. Send for 
informative literature on 

Rodney Hunt process equipment. 














ECONOMICS .. . 


Capacity... 
How Much Will industry Expand?* 


In Place 
1954 1955 


lron & steel... .. 119 123 
Nonferrous metals . 144 
inery. . 143 
Electrical machinery.... 150 
Transportation equip- 
ment (including air- 
ces i sepa 
Other metalworking 
Sraaterte 
Rubber........ 
Stone, clay & glass. 
Petroleum refining 
Food & beverages. 
All manufacturing 


*index of Industriel Capacity (1950 = 100) 


pacity in 1959 as at the start 
of the Korean War, 

And this added capacity is 
sorely needed if the chemical 
process industries are to meet 
the expected increases in demand 
over the next four years. Indeed, 
all the process industries say 
they are even now pushing 
against their capacity. 

In last year’s McGraw-Hill 
survey, companies were asked at 
what percent of capacity they 
preferred to operate for efficient 
production. These preferred 
rates, together with the actual 
operating rates at the end of 
1955, are given below: 


Operating Rates Strain Capacity 
% of Capacity 
Preferred Actual 
Chemicals , 92 90 
Paper... 97 100 
Rubber 90 91 
Stone, clay, glass.. 88 94 
Petroleum refining 91 96 


In every process industry save 
chemicals proper, more capacity 
is needed just to bring operating 
rates down to preferred rates, 
let alone make provisions for in- 
creased sales, Even in chemi- 
cals, the margin of reserve ca- 
pacity is slim. 
>No Brake on Research— 
Chemical process companies ac- 
count for about 15% of all the 
research and development ex- 
penditures of American indus- 
try. And they expect to keep 
pace with the growth in these 
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Planned 
1959 


Percent Increase 
54-55 "55-56 '56-'59 
3% 3% 


2owoe 


7 
7 
8 
8 


~pa 6OO~sIs ~@ 
ou ’6€enoo Oo 


expenditures by industry in the 
years ahead, 

Total research and develop- 
ment costs of American industry 
this year will be about $5.5 bil- 
lion, up from $3.7 billion in 1953 
and about $4.8 billion last year. 
Although preliminary plans call 
for an increase to only $6.3 bil- 
lion by 1959, it seems more likely 
that the rate of growth of the 
last few years will continue. The 
1959 tab could, in fact, be 50% 
higher than 1955's. 

The research figures in this 
year’s McGraw-Hill survey are 
the first information ever com- 
piled on industry’s plans for re- 
search and development spend- 
ing. They are comparable to 
data for the year 1953, published 
last year by the National Science 
Foundation. 

Though these figures, partic- 
ularly those for 1959, reflect pre- 
liminary plans, their general im- 
plication is dramatically clear: 
The increasing volume of re- 
search means a continuing flood 
of new product developments 
and high capital expenditures 
to take advantage of these devel- 
opments (one explanation for in- 
dustry’s plans to invest more in 
the next four years than in any 
similar period before). 
>» Keeping the Boom Booming— 
Last year’s survey indicated 
that the rising trend in capital 
expenditures, halted briefly in 
1954, would carry far beyond 
1955. Preliminary estimates 
given even then pointed to a new 
surge of industrial expansion. 


This year’s survey firms up the 
optimism of last spring. For 
U. 8. industry as a whole, capital 
expenditures plans now call for 
larger investment in new plants 
and equipment in each of the 
four years 1956-59 than in the 
record year of 1955. The same 
is true of every chemical proc- 
essing industry except the 
ceramic group (stone, clay and 
glass), where 1959 plans are a 
little below actual 1955 spend- 
ing. 

And once again, there was 
a tendency for companies in all 
industries to plan capital ex- 
penditures further in advance. 
The number of firms able to give 
specific plans as far ahead as 
1959 was 88% of the total 
sample, the greatest percentage 
ever. 


Chemical Consumption 


¢~ index (1935 *100) 


\ 1956 


320 





July Sept. Nov 
Consumption by Industries 


Feb. 
(Final) 
11.8 

9.0 


Coal products. 
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Paint & varnish... 
Petroleum refining. . 
Plastics....... 
Pulp & paper 
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Mode! 1200. “Sentry” excess flow valve automatically 
and instantaneously shuts off when the rate of flow 
in the line exceeds a predetermined rate. 


"Sentry'’ valves are full flow 
valves, for use on liquid and gas 
lines ... protect property, ma- 
terials and processing. Model 
1200 illustrated. 

















Models 1700 and 1800 “Sentry” solenoid shut-off 
valves operate by remote electrical contro! auto- 
matically and instantaneously. In Model 1700, 
solenoid is energized, in Model 1800 solenoid is de- 
energized to maintain flow. 








Other types “‘Sentry’’ Valves: high-pressure and low- 
pressure and over temperature shut-off valves avail- 
able. 


TO SPRINKLER WEAD, 
AUTOMATIC OR MANUAL, 
COnTAgy 


Ac sTRCTED 


STRAINER 








Mode! 3000 “Sentry” piston operated quick- 
opening valve opens instantaneously when the 
pressure above piston is released, Ideal for del- 
uge systems — and for remote opening and 
closing of fuel line. 

















Now Coppus brings you 


‘‘Sentry’” Valves for automatic protection 


These valves are patented quick- 
closing latch type and quick-opening 
piston type. All are full flow valves. 

Latch-type “Sentry”’ valves are widely 
used in the chemical, petroleum and gas 
industries for closing automatically and 
instantaneously gas, process and fuel 
lines. The piston type valve can be auto- 
matically or manually opened and closed 


from any remote location. It is ideal for 
deluge systems, operates instantly; clos- 
ing of this valve is against the flow, elim- 
inating water hammer. 

Sizes run from 11%” to a full 8”. For 
full information send for Coppus Bulle- 
tin 500 to Coppus Engineering Corpora- 
tion, 227 Park Avenue, Worcester 2, 
Massachusetts. 


ANOTHER 


COPPUS 


“BLUE RIBBON” PRODUCT 


LOOK FOR THE BLUE BAND THAT IDENTIFIES COPPUS QUALITY 
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ECONOMICS... 


How Quality Control Adds to Raw Material Costs 


Invoiced value 


Storage, warehousing 


Quality Control 


You Can Cut Quality Control Costs — Safely 


Making sure your raw materials are up to snuff 


costs money, But do you know how much? 


Here’s one 


estimate and some ideas on how to economize safely. 


Maybe you think the cost of 
controlling the quality of your 
raw materials is not your cup of 
tea—that it doesn’t affect you 
much and/or there’s really not 
much you can do about it in pro- 
duction, anyway. 

You may feel this way whether 
the production department itself 
takes an active part in quality 
control (regularly checks raw 
materials in its process control 
lab) or relies on the company’s 
central labs for this service. 

But just as surely as produc- 
tion helps pay the salaries of the 
clerks in the accounting depart- 
ment so does it help bear the cost 
of raw material quality control— 
in its raw material costs and 
eventually in its production costs. 

These control costs are not 
chicken-feed, And you in produc- 
tion can, either directly or by 
influence, do something about 
them, 

First, you've got to be sure 
what the tab is and where it 
comes from, Usually these costs 
are obscured in general overhead 
or lumped in cver-all processing 
quality control, Even if raw ma- 
terial quality control costs are 
segregated they may not be 
broken down for specific mate- 
rials, 


> Higher Than You Think—A 
recent survey of raw material 
quality control costs, by Warner- 
Chilcott Laboratories, Division 
of Warner-Lambert Pharmaceu- 
tical Co., has come up with an 
eye-opening answer.* 
Reviewing all the material re- 
ceived and checked during the 
year (2,682 lots), Warner-Chil- 
cott found that 2.2% of raw ma- 
terial invoiced value, on the aver- 
age, went to quality control. In 
other words, to every $1,000 (in- 
voiced value) of raw material 
received and warehoused $22 
must be added to cover the cost 
of checking its quality. 
Warner-Chilcott also surveyed, 
on an individual basis, 154 lots 
of raw materials, including 79 
different products from 54 sup- 
pliers. Figuring labor and over- 
head costs as percentages of in- 
voiced values, the survey reports 
raw material quality control 
costs ranging from 0.2% to more 
than 60% of invoiced value (see 
table). 
Moreover, W-C found that raw 
materials claimed 40% of the 
* Dr. Clarence W. Sondern, Warner- 
Chileott’s quality control manager, dis 
cussed this survey at a meeting of the 
American Pharmaceutical Manufac 
turers Assoc. in New York City. This 


CE story was suggested by Dr. Son- 
dern's remarks. 


total quality control bill and 
came to two thirds of the com- 
pany’s allowance for warehous- 
ing overhead ($30). 

> Rejections Hurt—Material re- 
jections proved quite expensive. 
Warner-Chilcott rejected 37 of 
the 2,632 lots received during the 
year—a rate of 14/1,000 lots ex- 
amined, Value of these raw ma- 
terials was 2.8% of the total cost 
of raw materials purchased that 
year. The eventual control cost— 
because of these rejections—was 
6.5% of invoiced value or three 
times the annual average. 

> Pointing the Way Admit- 
tedly, these survey results are 
only approximations and may not 
apply at all to your business. 
They do reveal, however, raw 
material quality control as an 
expense to be reckoned with, and 
could pin-point certain chemicals 
demanding inordinate amounts 
of quality control. As Warner- 
Chileott’s Sondern puts it, “A 
survey like this helps make both 
Quality Control Costs Vary 


Fercent of 

Invoiced 
Raw Material Value 
Mineral oil, 4,000 gal... 0.2 
Ferrous sulfate, 150 Ib sa 44.5 
Sodium bicarbonate, 12,000 lb. 1.8 
Calcium carbonate, 1,500 Ib 9.8 
Senna leaves, 20 Ib. 65.0 
Ground ginger, 130 Ib 17.2 
Oil of peppermint, 20 Ib. 8.6 
Sugar, 20,000 Ib. F 0,3 
Corn starch, 10,000 Ib +5 
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MOBILE VACUUM... 


new mobile high vacuum 


unit offers efficiency, flexibility! 





KINNEY asc. ovision 
THE NEW YORK AIR BRAKE COMPANY fy) 
3551 WASHINGTON STREET + BOSTON 30+ MASS. \ 


INTERNATIONAL SALES OFFICE 9O WEST ST. NEW YORK @ WY 





© Please send complete data on the new Kinney Mobile High Vacuum Unit. 
Name 

Title 

Company 

Street 

City 
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The new Kinney Mobile High Vacuum Unit is 
ideal for any experimental, pilot plant, or production 
application where a compact, mobile station is 
required. This mobility feature is vital in more and 
more operations to cut down installation time and 
materials. Basic design components include: a 
Kinney KC-15 roughing and backing pump, a 4” frac- 
tionating diffusion pump with 4” baffle valve, and 
a Kinney KC-2 holding pump. These are mounted 
on a fabricated base having tubular handle, swivel 
casters, and caster lock ... together with a 3 station 
thermocouple gauge (lon gauge-TC gauge instru- 
mentation optional) and a central control panel. 
Only utility requirements are cooling water for 
diffusion pump and single phase 110 volt power 
supply (extra long service cord supplied with unit). 


Complete operational data and performance 
curves are available upon request. For full details 
contact any of our competently staffed district offices 

. in Baltimore, Charleston, W. Va., Charlotte, 
Chicago (La Grange), Cleveland, Detroit, Houston, 
Los Angeles, New Orleans, New York, Philadelphia, 
Pittsburgh, San Francisco, St. Louis and The Inter- 
national Sales Office, 90 West St., New York 6, N. Y. 





ECONOMICS ... 


the supplier and user of raw ma- 
terials more quality control cost- 
conscious,” 

> Cut Out Testing?—Now, ob- 
viously, these costs can be shaved 
by merely decreasing surveil- 
lance of incoming raw materials. 
Just cut down on testing. 

Few will argue that this would 
not be the riskiest form of “‘econ- 
omy.” Even though your raw 
material gets the most exacting 


Location Factors 

Availability of product markets 
Wages and salaries 

Abundance of general labor supply 
Availability and cost of raw materials 


Labor's will to put out a full day's work 


Workers’ happiness and well-being 


scrutiny from the supplier’s lab- 
oratories, you can’t be sure 
you're getting what you’ve bar- 
gained for. 

Suppose a material is incor- 
rectly labeled? Suppose a chem- 
ical’s properties change in tran- 
sit? Ten dollars of the “wrong” 
raw material can poison $10,000 
worth of finished goods. 
> Save in Safety—No, there are 
ways to cut control costs with- 


Cost of transportation of products to principal markets 


Cost of transportation of raw materials 


Abundance of skilled supervisory and professional labor 


Cost of living 


Time required for delivery of products to principal markets 


Cooperativeness of other business people 


Availability of building sites 
Climatic conditions 


Hospital, sanitation, education, and welfare facilities 


Time required for delivery of raw materials 


Availability and cost of utilities 
Plant rental or construction costs 


General living conditions for key personnel 


Insurance rates 

Availability of business credit 
Availability of business information 
Labor laws 

Taxes 

Recreational facilities 

Availability of risk capital 

Labor unions 


Time required for delivery of machinery, equipment and supplies 
Cost of transportation of machinery, equipment, and supplies 
Competence and stability of state and local government 


Availability of prime contiactors 


Editorial policy, news coverage, circulation of newspapers 


Availability of subcontractors 


Subsidies or other incentives by state or local groups 


What Factors Influence Plant Location? 


What factors do you consider 
important in deciding where to 
build a plant? This is a question 
put recently to over 500 manu- 
facturers who located in the 
Southwest after World War II. 
The Business Executives Re- 
search Committee of the Uni- 
versity of Oklahoma Business 
Research Center asked the ques- 


tions and the results are above. 

Thirty-four location factors 
are listed in order of the fre- 
quency of their mention. The 
percentage figures indicate what 
portion of the manufacturers 
queried think a particular factor 
is important. This data was 
first published in the Oklahoma 
Business Bulletin. 


out relaxing vigilance. Most 
remedies hinge on sharpening up 
two things: 

eBuying habits — erratic, 
inconsistent scheduling and 
“cheap” goods are costly burdens 
to production. 

¢eLiaison between depart- 
ments — everyone, production, 
purchasing, quality control and 
supplier, should understand the 
factors that affect quality con- 
trol costs. 
> Make it in Round Lots—As a 
general rule, it’s a good idea to 
make all purchases in round lots. 
The fewer the number of differ- 
ent lots of a single commodity, 
the less control work is needed 
by the buyer. Such a simple (but 
often-neglected) thing as order- 
ing 1,000 lb. of raw material 
from one lot rather than two, 
cuts quality control testing in 
half. 

Urge your purchasing depart- 
ment to make notes in their rec- 
ords of the standard size of lots, 
packaging units and_ similar 
data, 

Warner-Chilcott finds suppliers 
are usually willing to accommo- 
date a buyer, provided selection 
of particular lets doesn’t run up 
the suppliers’ costs. 

Before the purchasing depart- 
ment decides how to divide your 
orders, for a particular raw ma- 
terial, among various suppliers, 
it should consider the sizes of 
the unit lots each can give you. 
The bigger the lots, the fewer 
the lots needed to cover your re- 
quirements, and so forth. 

Suppliers have even been 
known to swell lot sizes for raw 
material purchasers by, for ex- 
ample, carefully blending two or 
more conventional lots. 
»>Cheap and Expensive — Be 
wary of the cheaper brand or 
grade of raw material. It may 
prove more costly—after you add 
in the extra surveillance needed 
and possible rejections—than the 
more expensive stuff you’ve been 
using. Know the control costs 
involved before specifying or 
purchasing any item. 

Try to get samples of material 
that’s either new or from a new 
supplier checked before ship- 
ment. It’s costly to reject some- 
thing after it’s in your ware- 
house, 
> Liaison Enlightens — Make 
sure purchasing and quality con- 


July 1956—Cuemicat ENGINEERING 





Where low odor is a factor 


use these SHEEE SCLWEWTS 





These solvents are recom- 
mended for low odor and 
odorless products. 

Detailed specifications of these 
Shell Solvents are contained 
in booklet shown. It will be 
mailed on request. 


SHELL SOL 71 
AND 72 


... have no odor, are 
ideal for interior 
finishes, polishes and 
cleaners. 


SHELL SOL 140 


... aslow drying, high 
boiling, high flash 
point solvent with a 
very mild odor, 


SHELL 360 SOLVENT 


... faster evaporation, 
low odor. 


SHELL MINERAL 
SPIRITS 


.. conventional 
distillation range, 
solvent power and 


drying. Mild odor, 





SHELL SHELL MINERAL — SHELL SOL SHELL 
SOLVEN SPIRITS 71 AND 72 SOL 140 
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SHELL OIL COMPANY 
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ECONOMICS... 


trol are fully aware of the quali- 
ties in raw materials that are 
incompatible with your process- 
ing—and what properties are of 
lesser importance, They can buy 
and test more efficiently with 
your specific needs in mind. 
Help the supplier appreciate 


the reasons behind the raw ma- 
terial specifications confronting 
him. By judicious selection from 
his finished goods, he may be 
able to send materials more 
closely fitting your specific re- 
quirements. 

Plan your raw material orders 


as far ahead as possible and let 
purchasing and quality control 
know of your plans. There’ll be 
less need, then, to go out at the 
last minute to scrounge chem- 
icals from any source and of any 
quality (this means plenty of 
testing) to tide you over. 








GUIDED TOUR 


CONTINUED 





PICTURED FLOWSHEET 


New Filters for Phosphoric Acid.......... 


NAMES IN THE NEWS 


314 


Men of the month: R. Treybal and J. Happel 268 


Names that made news last month........ 


PRO & CON 


Letters to the editor 


MEET YOUR AUTHORS 


324 


Who's who among our contributors 


TECHNICAL BOOKSHELF 


New filters for H,PO, 

Long out hunting, engineers 
finally bagged their prize with 
a new design. Now tray filters 
get 
separation in wet-process phos- 


continuous 


gypsum-H,PO, 


phoric plants; beat blinding, use 


little water, handle hefty feeds. 


(p. 314) 
; 


Talent on parade 


Newcomers for your reference shelves 


Beley moted ........... 


More new books 


FIRMS IN THE NEWS 


Who's doing what among your suppliers. . . 


TECHNICAL LITERATURE 


Manufacturers’ literature .. 


COMING SOON 


Liquid-Gas Contacting .... . 


Linear programming for profit decisions. . . 
Heat transfer fluids for pilot plants 


Engineering responsibility 


Functional color in process plants. . 


Significance of solar energy 


Design of orifices to limit pipe flow. . 


Biographies and backgrounds 
of your authors add weight and 
importance to their contributions 


in this issue. (p. 344) 


Hy 


New technical literature 
You can get—free and fast 
literature on any subject in your 
field. Keep files up to date the 


easy way. (p. 410) 


Join READER SERVICE 


Inside Back Cover 
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CATALYTIC 
SERVICES | 


Operating plants are 
today proving the worth 
of Catalytic’s ability 

to design for profit. 


Pioneering achievements 
in such diversified fields 
as metallurgy, petroleum, 
chemicals, and 
petrochemicals are 
recorded in concrete 

and steel. 


The skill, creative ability, and 
experience of Catalytic’s 
personnel, alone or 
supplementing the engineering 
forces of your own organization, 
can create the kind of plant 
that will produce profits for you. 


CATALYTIC 


CONSTRUCTION COMPANY 


PHILADELPHIA 2, PENNSYLVANIA « TOLEDO, OHIO 


in Canada: 

CATALYTIC CONSTRUCTION 
OF CANADA, LIMITED; SARNIA, 
ONTARIO; MONTREAL, QUEBEC 


CATALYTIC ON-TIME... 
ON-BUDGET SERVICES 

for the metallurgical, chemical, 
petrochemical and oil refining 
industries: Project Analysis; 
Process Development; Process 
Design; Economic Studies; 
Engineering; Procurement; 
Construction; Plant Operation 
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FILTRATION ENGINEERING 


~ SCIENCE OR ART? 

The life of a Dicalite fileration engineer 
is complicated. He spends much of his 
time running tests so that he will be 
able to recommend to a plant or labo- 
ratory the optimum grade and dosage 
of filteraid to attain satisfactory clarity 
in their particular process liquor. Yet 
hardly ever can the process engineer of 
such a plant define the degree of clarity 
desired in terms of properties which 
can be precisely measured in a labora- 
tory. Further, the particulates removed 
by diatomaceous filteraids such as Dica- 
lite are usually of a complex nature, 
complicated chemically, and trouble- 
some because, as a general rule, their 
physical characteristics and particle 
size distribution are unknown. Conse- 
quently, when the filtration engineer 
begins his tests, he is working on the 
difficult problem of selecting the 
optimum filteraid without knowing 
exactly what he is trying to remove, or 
what precise degree of clarity is 
required. This explains why filtration 
engineering is commonly called an art. 
No mathematical equations for the pre- 
diction of clarity exist, despite many 
years of filreraid research—their formu- 
lation, in all probability, must await the 
development of improved tyndallo- 
meters and of stable clarity standards 
transferable from one laboratory to 
another, Filtration rates are another 
matter —Dicalite technicians have well 
established mathematical relationships 
for their prediction. 

Actually, filtration engineering is an 
empirical science. Only by actual filtra- 
tion tests can the selection be made of 
the proper grade of filteraid and the 
optimum dosage to obtain maximum 
throughput consistent with the desired 
clarity. Experience is an important 
factor in these tests, since familiarity 
with thousands of varied filtration sys- 
tems helps tremendously in charting 
the most direct course through the 
many ramifications and possible pro- 
cedures. Such experience is possessed 
in high degree by Dicalite service engi- 
neers and laboratory staff, among 
whom are nationally-recognized au- 
thorities on filtration. This is probably 
the reason why, eich month, we per- 
form scores of such series of tests for 
processors and filter manufacturers, 
either in their own plants or in the 
Dicalite laboratory. These tests, made 
without charge, are an important part 
of Dicalite service, aiding filteraid users 
to a solution of their problems and, at 
the same time, contributing to the 
steady advance in filtration technology. 


Paul W. Leppla, Technical Director 
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two Dicalite 


service engineers were 


on the spot... 


- 
oo” 


..BOTH WAYS! 


This problem was a little different from those usually met with by 
Dicalite’s technical service men, A large oil company, working on a 
new oil additive, had asked if our service engineers could aid in improv- 
ing an unsatisfactory filtration. So far, an everyday situation. But when 
the two technical men arrived at the refinery, they found that the impor- 
tance of the new product had drawn observers from all parts of the 
company and even from other firms, all deeply interested in the results. 
It was almost like working in a spotlight. 

However, our service engineers produced the answer. They made 
Dicalite bomb filter tests on the spot, balanced the factors of clarity, 
throughput and costs. They were then able to recommend a Dicalite 
filteraid which, in the oil company’s own words, “gives us higher clarity 
and better economics:” 

While not routine, this is typical of the work of Dicalite’s technical 
service men. They will either work with you in your plant or enlist the 
services of the Dicalite laboratory to help solve the problem. One way 
or another, Dicalite answers, each month, scores of such problems — 
and will be delighted to help you with yours. Just write us. 


lealile 


DIATOMACEOUS MATERIALS 





GREAT LAKES 


DICALITE DIVISION, GREAT LAKES CARBON CORPORATION 
612 SOUTH FLOWER STREET, LOS ANGELES 17, CALIFORNIA 
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what 
ALL- 
STAINLESS 











design means 











to 














horizontal 


EUG 


filters... 


Constant filtration of chemicals, pharmaceuticals, 
foods and liquids subject this horizontal plate 
filter to pretty rugged corrosive, abrasive and tem- 
perature conditions. That’s why Sparkler Manu- 
facturing Co. uses all-stainless steel construction. 

For stainless, first of all, fights off corrosive 
attack. And it’s strong. Stainless becomes tougher 
the more it’s used...which is another way of 
saying that, with stainless, abrasion is no prob- 


Crucible stainless steel, type 304, is used throughout this Sparkler standard horizontal plate filter. 


lem. And neither is cleaning. For stainless steels’ 
smooth, bright surface comes clean with a mini- 
mum of effort... stays clean longer. 

The fact is, stainless makes any equipment 
stronger, longer-lasting, easier to use. Check with 
your local Crucible representative for help in 
selecting the best stainless grade for your job. 
Or write Crucible Steel Company of America, 
The Oliver Bldg., Mellon Sq., Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 
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It’s in the Bag! 


Fresh, Clean Ink for a Year 
of Trouble-free Recording 


% You won't have any messy, time-consuming re-inking of pens on 
the new Bailey Recorders. The entire system is white-glove clean — 
hermetically sealed, non-evaporating, non-corrosive. Gone is any 
chance of sludge or oxide formation. Gone are clogged pens, inter- 


rupted records, unsightly splashes. 


The transparent plastic ink sacs are changed once a year —that’s all. 
Capillary tubing carries fresh, clean ink to the pens continuously 


without any day-to-day attention. 


This exclusive new inking system* is only one of the many time- 
saving, money-saving distinctive features of the new Bailey Recorder. 
24.1 


Ask for Product Specification E.12-5. 


*Now available for the New Bailey Recorder only. 


ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER R A : L oo » 
© Pre-calibrated plug-in receiver units 


© Up to four pneumatic or electronic receivers 
—or twe receivers and two integrators 
® Any four variables on one chart—easily 
read and interpreted 
° Abin hh eee abe 1054 IVANHOE 
© Faster ordering— from stock 
© Minimum inventory ef parts 


Qe Controls for Power aud Process 
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Highly potent insecticides 
begin with 


ACID PUMPS 


WILFLEY ACID PUMPS handle many of the basic 
ingredients used in the manufacture. of 

insecticides. Whenever you see the name 

Wilfley on a centrifugal pump, you know that 

here is the ultimate in dependability, efficiency 

and economy. These famous pumps are known the 
world over for delivering continuous, trouble-free 


performance on even the most difficult pumping jobs. 


WILFLEY ACID PUMPS are available with 
pumping parts of the machinable 

alloys as well as plastic to 

meet all requirements. 


Write or wire for complete details. 


Individual Engineering on 
Every Application 





A. R. WILFLEY and SONS, INC. 


DENVER, COLORADO, U.S.A. « 
NEW YORK OFFICE; 1775 BROADWAY, YORK City 
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re 


the 


‘Rain Drops} 


This 5-inch Redier conveyor on roof receives material from the 
20 ft. inclined Redier and in turn carries it 51 ft. to the point of 
discharge into plant (right foreground). 


Close-up view of Redier ele- 
vator showing double leg at 
head end, assuring perfect 
discharge. Discharge is to 
storage or to roof conveyor. 
Rate 10 tons per hour. Sealed 
casing of Redier permits out- 
side operation without 
housing. 


Complexity of layout is ilius- 
trated by this interior proc- 
essing station photo. Skip 
delivers to mixer which 
dumps to hopper feeding L 
type Redier. Mix is then de- 
livered to packaging machine 
or to storage. 


There is an S-A sales engineer in your area, Contact him for 
sound advice in your conveying probiems. 


Outside Redier elevates material from track hopper to 
discharge either at storage tank or to 30 ft. inclined 
conveyor which in turn delivers to a horizontal con- 
veyor on the pliant roof. 


WITH AN 


S-A ENGINEERED 
BULK MATERIAL 
HANDLING SYSTEM! 


Manufactured by the Butay Products Company, 
Los Angeles, “RAIN DROPS" is a water 
softening and blueing agent. To provide swift, 
economical conveying and mixing of this prod- 
uct's base ingredient, Stephens-Adamson 
engineered a system which saves many costly 
material handling hours. 

Completely automated, this system consists 
of a batch skip, mixer unit, and L-type sealed 
casing Redler conveyors which eliminate all 
dusting problems. From the point of delivery 
outside the plant to the packaged product it- 
self, raw material moves swiftly and smoothly 
by 100% mechanical means. 

The Butay installation is an outstanding 
example of Stephens-Adamson overall plan- 
ning. More than 50 years’ experience in design- 
ing and manufacturing equipment that conveys 
‘at lowest cost per ton qualifies S-A for any 
assignmentin mass movement of bulk material. 


STEPHENS-ADAMSON MFG. CO. 


3 Ridgeway Ave., Aurora, Ili. 
Los Angeles, Calif. — Belleville, Ontario 


ENGINEERING 
DIVISION 
Designers and 
manufacturers of 
all types of bulk 
materials convey- 

ing systems. 


July 1956 


STANDARD 
PRODUCTS 
DIVISION 
A complete line of 
conveyor acces- 
sories—centrifugal 
loaders—car pull- 
ers—bin tevel 

controls, etc. 


SEALMASTER 

DIVISION 
A full fine of in- 
dustrial ball bear- 
ing units available 
in both standard 
and special hous- 
ings. 


CHEMICAL ENGINEERING 





THE Broadest GUARANTEE 


NDUS TRY 


OTM Corporation, leading the industry since 
1919, now provides an all-encompassing guar- 
antee with BLUE RIBBON FLANGES. This 
exclusive OTM guarantee not only covers re- 
placement of defective flanges—but guaran- 
tees against any and all damage resulting from 
a defective flange. 


If it’s not absolutely flawless it’s 
not a BLUE RIBSON flange! 


AL. 
}/ 


FOR THE NAME 
OF YOUR NEAREST 
OTM DISTRIBUTOR CALL 


OT g ; 
CORPORATION “ads | 


P. O. Box 4625 @ Phone CA 2-7293 
Houston 13, Texas 


ODESSA TULSA 
1311 W. 2nd Street P.O. Box 1776 
Phone 6-6412 Phone LUther 5-5182 


NEW ORLEANS: 316 Claiborne Towers 
RAymond-7721 
Phones: TU iane-8002 


NEW YORK, N.Y 
DALLAS 





Stainless steel 
holds the answers 








Every industry that works with steel has its special problems 
of the proper steels for every job... more and more indus- 
tries are finding that Stainless “holds the answers” to 
their problems. 


Take the petroleum and chemical industries for instance. 
They demand resistance to corrosion, to abrasion, high 
temperatures, cold temperatures, scaling and hydrogen 
blistering. Solid stainless can do the job. But, in some equip- 
ment, stainless cladding can answer the problems... and 
cut costs as well. 


Sun Ship knows how to fabricate stainless and the other 
special alloys. They have the facilities and experience. Large 
jobs or small jobs will receive prompt attention. 


Our Sales Engineering Department will 
be glad to discuss with you any problems 
to which our Alloy Products Shop may 


hold the efficient and economical answer. 


ALLOY 


oEZep Jileay OF Sam SHIPBUILDING 
SHOP &@ DRY DOCK COMPANY 


ON THE DELAWARE * CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 





DRYING RANGE 


means HIGHEST 





_=— PRODUCT UNIFORMITY! 


Efficient drying per pound of product can often mean * PROFITABLE OPERATION 


more direct profit to you than an increased sales vol- 


ume! Proctor equipment provides the control, flexi- * INCREASED YIELD 
bility, and construction features essential to profitable 


drying performance. The result—increased yield of *% GUARANTEED PRODUCT QUALITY 
highest quality product. Write or phone today for com- 
plete information. * “W/M” CONSTRUCTION 

Product Uniformity is of utmost importance to every * FLEXIBILITY OF OPERATION 


food processor, at all stages of processing. 


Shown above is one of many Proctor & Schwartz 
dryer installations in one of the country’s larger food 
plants—typical of the many in use in the food industry PROCTOR DRYING EQUIPMENT FOR 
today. Here, because of Proctor drying skills, uniform- THE FOOD AND PROCESS INDUSTRIES 


ity of color, taste, and overall customer appeal is main- 
tained at uniformly highest levels—yields are greatly © Tray Dryers * Truck Dryers * Pre-Forming Feeds 
increased! * Continuous Conveyor Dryers * Spray Dryers 


| Proctor 
PROCTOR & SCHWARTZ, ING. ‘cirron end tote tesinny 


pment and 
ladelphia 20, Pa. 





It you're not 


in the book you re 


a man without 


a country 
a state 

a county 
a town 

a party 

a street 

a school 
a volte 





Look at all the things you can lose, if you’re not 
a registered voter. 


If you’re not in the book, you lock yourself out 
of the elections. The polls are closed to you. You 
can’t vote on streets, or schools, councilman or 
mayor (not to mention congressman, senator or 
president). You don’t even have the right to 
complain about your government and the way 
things are run! 


But more than that, you cut yourself apart 
from your neighbor next door, your friends at 


the shop, your fellow members in union or club. 

You lose the right to look that boy of yours 
in the eye when he wants to know if you’re do- 
ing your part. 

And you lose the self-respect that comes from 
knowing you can walk into the polls on Election 
Day—the one place in the world where all free 
men are really equal. Isn’t it too much to risk for 
the little time that registering takes? 


Get your name in the book 
—and do it now! 


Is your name in the book? 





NEWS ITEM... 


Gulf Coast 
refinery 
engulfed 
by 


capacity 





demands 
of 
kerosene 


cooler 


RETUBING with WOLVERINE TRUFIN’ TYPE S/T 


From a first class bottleneck to a unit produeing 80% more 
than original capacity is the story of a kerosene ¢ooler in 
the process line of a Gulf Coast refinery. 

The cooler, a plain tube unit, was unable to keep Up Win 
the refinery's constantly increasing production demands, 
There were two ways in which refinery engineers ould 
handle the situation: 

(1) A new and larger unit could be designed and builf 

(2) The existing unit could be retubed with Wolverine 

Trufin Type S/T—the integral finned condenser tube. 

After careful consideration it was decided to retube with 
Wolverine Trufin. The results were immediate and highly 
satisfactory. Production on the cooler could be increased 
by a full 80%—and the bottleneck was a thing of the past. 
In addition the refinery realized substantial savings in time 
plus the elimination of the costs of designing and building a 
new unit. 

The reason for Trufin's ability to boost heat transfer per- 
formance is found in its integral fins—extruded directly 
from the tube wall. Because of this, Trufin S/T has approxi- 
mately twice the heat transfer surface of plain tube— 
extracts more BTU’s per foot of tube. 

Trufin Type S/T is completely interchangeable with prime 
surface tube using standard tools and retubing techniques. 

If your plant has similar bottlenecks, Wolverine Trufin 
Type S/T condenser tube can help you solve them. Next 
time you retube, specify Trufin—watch production go up and 
costs stay down. Wolverine’s new Process Flowsheet Catalog 
is filled with process drawings of actual Trufin installations. 
Write for your copy today. 

WOLVERINE TUBE, 1 443 Central Avenue, Detroit 9, Michigan. Wolverine Trufin avoileble in Conade through 


the Unifin Tube Company, London, Ontario 


Divisions oF 

CALUMET @ WECLA, INC WOLVERINE TUBE 
CALUMET Division 

WOLVERINE TUBE DiVISION Gi Division of Calumet 4 Hecia, inc. 





CANADA VULCANIZER 

& EQUIPMENT CO. LTO 
FOREST INOUSTRIES DIVISION 

GOOOMAN LUMBER CO 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET N Yorn 6. NEW YORK 





INE FIELD ENGINEERS 


“answer questions about 
TRUFIN’ TYPE S/T 


condenser tube 


Frequently, Wolverine Field engineers are asked this question: 


In what type of application is Wolverine Trufin* Type 
$/T most advantageous and to what extent? 


Their answer: Trufin offers most advantages when used 
for change of phase services such as condensation and 
vaporization. 


CONDENSATION: The rate of condensation is closely related 
to the thickness of the condensate film which collects on the 
tubes; the thicker the film—the lower the rate. The action of 
Trufin, cutting through the condensate film, restricts the thick- 
ness to which the film can build up. The result is an appreciable 
gain over the condensing rate obtainable with the same 
number of square feet of prime surface tube. 


VAPORIZATION: For such units as reboilers and evapo- 
rators, Trufin offers tremendous advantages although the 
reason and mechanism naturally differ from fluid-to-fluid heat 
transfer. The convection is much more vigorous and the vapo- 
rization transfer rate is higher because a square foot of 
Trufin surface occupies much less volume than a square foot 
of plain tube surface. 


Furthermore, the upper edges of the fins preferentially serve 
for bubble nucleation; thus, the bulk of the surface is less 
susceptible to vapor binding than plain tube surface and heat 
flux limitations are not decreased by the reduced volume of 
the exchanger. 


The advantages of Wolverine Trufin Type S/T over plain 
surface tube can vary from a small percentage to gains of 
100% on a lineal foot basis depending on the type of 
application. For ideal conditions such as those that exist in 
some hydrocarbon condensers and reboilers, the increase 
in effectiveness can actually be greater than the outside area 
ratio of Trufin over plain tube. 


Similar information along with valuable design data is con- 
tained in Wolverine's Trufin Opportunity Book. Write for 
your copy today. 


WOLVERINE TUBE, 1443 Central Avenue, Detroit 9, Michigan. 


“REG. U. S. PAT. OFF 


CaLumeT @ MECLA, INC WOLVERINE TUBE 


CALUMET DIVISION 
WOLVERINE TUBE DIVISION Di 
visi 
CANADA VULCANIZER sion of Caltumet & Hecia, inc. 
& EQUIPMENT CO LTo 
FOREST INDUSTRIES DivISION 
GOODMAN LUMBER CO 





PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA SALES OFFICES !N PRINCIPAL CITIES. 


EXPORT DEPARTMENT, 1) EAST 40TH STREET, NEW YORK 16, NEW YORK 
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NO TIPPING ALLOWED! Here's one tip the waiter doesn’t have to worry about .. . because the 
tray perched precariously over the edge of the table is held securely in place by a hidden Eriez 
Permanent ata This idea of herculean strength and permanent dependability has found a 
practical use in industry, where Eriez HI-POWR Magnetic Separators are used in processing 
Son to remove dangerous tramp iron before it can cause fires, product contamination, ma 
chinery damage and downtime. Eriez HI-POWR Magnets are also used to control, convey and 
hold metals, from small parts to large pipes. In addition, Eriez produces HI-VI electro-perma 
nent-magnetic vibratory feeders and bin vibrators. All Eriez HI-POWR Magnets are non-electric, 
self-contained. They operate without wires or attachments. Magnetic power ts guaranteed forever; 


the first cost is the only cost. 





New! Eriez HI-VI 
VIBRATORY EQUIPMENT 


First complete line of electro- 
permanent magnetic vibratory 
equipment operating at 3600 CPM 
direetly off an AC line. No rectifier 
needed! , . . just plug in. Greater 
vibratory output with less power 
consumption, Less maintenance; 
lower installation costs. Perma- 
nently powered guaranteed Alnico 
V magnetic element (heart of the 
unit) produces an exclusive’ ‘double 
action” drive for more productivity, 


Write for complete information on 
HI.V1I Unit (bin) Vibrators to keep 
* bulk materials flowing freely. HLVI 
Vibratory Feeders for accugate, con+ 
PULLEY PROTECTS PRODUCT PURITY! At the trolled feed. r 
Libby food processing plant in Blue Island, Patent Pending 
Illinois, product purity is of prime impor 











tance. To prevent ferrous contamination of 
the processed food, an Eriez HI-POWR mag- 
netic pulley was installed as the head pulley 
on a belt conveyor line that feeds tomatoes to 
the cooker. As the belt carries the tomatoes 
over the pulley, they fall into the cooker, % ORY toulpminT 
while the tramp iron is held fast to the belt eed 
until it is automatically dropped out of the 
magnetic field. In addition to assuring a con 
tamination-free product, the magnet has pre- 
vented machinery damage, and saves about 
200 hours of down-time each season. 


Magnetic ideas 


from 


ERIEZ PLATE MAGNETS HAVE POWERFUL PULL! 
Magnetic attraction pulls tramp iron from moving 
flows up to 4” deep . , ind holds caught metal 
securely! Economical Eriez Plate Magnets are 
quickly and easily installed provide maximum 
eflic tency with minimum cost Phe 7 work equally 
well with wet or dry materials withstand 
temperatures to 850°F. Available in fully enclosed 
stationary or hinged models, for installation on 
wood or steel, in or above flowing lines. All sizes 
Strong, riveted construction Many powertul 
strengths; de pth and rate of flow determine 
magnetite strength to be used. M wnetu power | 


guaranteed forever! 


m 


DRAWER-GRATE MAGNET DRAWS GREAT PRAISE! 
To safeguard expe tisive preci ton equipment from 
tramp iron damage the Toms River-Cincinnati 
Chemical Corp., manufacturer of vat dye in 
stalled a series of Eriez Magnets in thei proce 
ing lines. One of these units is a stainlke teel 
drawet type grate magnet placed in the feed duct 
and hood of a micro-atomizer, Designed to re 
move stray metal from tree-flowing line thu 
unit has proved iccording to compan official 
“lOOY, effective It is daily tr ipping amount 
of unwanted iron which could damage equipment 
ind cause downtime. In addition to the enclosed 
grate magnet shown here kriez leo make i 
wing-ty pe model tor quick in tall 0 open 


hoppers bin chutes, et« 


Eriez’ free booklet “Magnetic Ideas” can help you. Send for it without obliga- 
tion, ERIEZ MANUFACTURING COMPANY, 746 Magnet Drive, Erie, Pa. OR on 
your specific request Eriez factory-trained field men backed by Eriez’ laboratory 
and engineering know-how, will be happy to study your particular problem, make 
a plant survey and offer helpful “Magnetic Ideas”. 








1, ROTO-CLONE 
2. DRYER 

3. ROTO-CLONE 
4. COOLER 





ROTO-CLONES Help Brea Chemical 
Make Fertilizer WITHOUT DUST 


AAF Type W wet collectors 
salvage valuable material, too! 

The AAF Type W ROTO-CLONES pictured above 
are doing two important jobs for Brea Chemicals, 
Inc., Brea, California—eliminating neighborhood 
dust nuisance and recovering valuable material. 

1 The dryer and cooler discharge stacks are virtually 
dust-free because the ROTO-CLONES remove the 
fine ammonium nitrate particles picked up by the 
exhaust gases, 


2 By using liquid ammonium nitrate in place of 
water in ROTO-CLONE scrubbing sprays, all col- 
lected dust is returned to the process as a usable slurry. 

That’s typical of the work done by Type W 
ROTO-CLONES in scores of similar operations. The 
Type W’s efficiency results from its unique design, 
which combines the scrubbing action of liquid sprays 
with the principle of dynamic precipitation, For com- 
plete information, call your local AAF representative 
or write direct for Bulletin 274. 


AAF Filters oa INinois Steam 
ond Precipitators Heating Speciaities 


iia Ai Litter —— BETTER AIR IS OUR BUSINESS —— 


COMPANY, INC. 
326 Central Avenue, Louisville 8, Kentucky 


American Air Filter of Canada, Led., Montreal, P. Q. 


AAF Dust 7 : Herman Nelson 
Control! Equipment Industria! Heaters 


Ly 
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ROUND PORT 
MEANS 


FREE FLOW 


ALL 


THE WAY 


You get full volume, unrestricted flow throughout the entire 
piping system when you use QCf Round Port Valves. 


The pipe-matching port openings cause no loss in head 
pressure — offer no more resistance to flow than the pipe 
itself. There are no obstructions—no turbulence and no 
harmful abrasive effects from solids in suspension. Even the 
most heavy viscous ladings flow freely through QACf 
Round Port Valves. 


Split-second quarter-turn shutoff, non-wedging cylindrical 
plug, Teflon* head gasket, are additional advantages that 
add to perfect performance of QCf Round Port Valves — 
that mean extra long trouble-free service —lower mainte- 
nance costs and fewer work stoppages. 


Act now to step up valve performance—to keep mainte- 
nance costs down. Representatives in 50 principal cities. 
* DUPONT TRADE NAME 


W-K-M ManuFacrurinc Company, Inc. 
A SUBSIDIARY OFQCfINDUSTRIES 


42 ee Cee 2 2: eS 


PLANT: MISSOURI CITY, TEXAS « MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 





mmm MANUFACTURING 


W-K-M acf KEY 
THROUGH-CONDUIT LUBRICATED RETURN BENDS 
GATE VALVES PLUG VALVES \\f AND FITTINGS 
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OES handles propane-butane for 
ems VM. WV. Kellogg alkylation unit 


COMPRESSOR 











On stream at a plant of a large mid-western refiner, this De Laval unit 
compresses the propane-butane mixture to prepare it for an 

M. W. Kellogg alkylation unit. 

Inlet volume of the De Laval centrifugal compressor is 3,040 cubic feet 

per minute, Inlet pressure is 18 psia, and discharge pressure 85 psia. This 
compressor is equipped with De Laval contact-type oil seals. The unit is 
driven by a 600 bhp turbine running at 7,400 rpm. 

De Laval compressors are designed and built for heavy duty continuous 
operation. Rugged, horizontally split casings, individually designed impellers, 
perfectly balanced rotors and externally mounted, cylindrically seated 
bearings assure optimum performance and long service. 


New Bulletin 0504 
gives complete data 


UNLV Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 
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You can see why 
Saran Lined Pipe 


prevents corrosion 


Acids, alkalis and other corrosive liquids never touch the rigid steel 
pipe ... it’s continuously lined with durable, corrosion-resistant saran 


Say good-by to corrosion problems when 
you install saran lined pipe, fittings, and 
valves. This combination of corrosion- 
resistant saran swaged into rigid, non- 
bursting steel has a proved record of 
corrosion prevention in the chemical, 
petroleum, waste, pulp and paper, metal 
finishing and food processing field. 


Saran lined pipe, fittings and valves 
form tight, snug, leakproof joints .. . 
is available for working pressures up to 
150 psi. Fittings and valves are also 


CHEMICAL ENGINEERING 


July 1956 


available in steel for working pressures 
to 300 psi. You'll be amazed how easy 
and economical it is to install this 
modern piping, too. For it can be cut 
and threaded in the field with available 
pipe fitters’ tools. And because it’s rigid, 
a minimum of supporting structures 
are needed. 


For further information on saran lined 
pipe, fittings, and valves send in the 
coupon on the right today. THE DOW 
CHEMICAL COMPANY, Midland, Michigan. 


Liquid never touches metal in Saran Lined Pipe 
even at a flanged connection like this. 


Saran Lined Pipe Company 
2415 Burdette Avenue 
Ferndale, Michigan 


Dept. SP-627A-1 


Please send me information on saran lined pipe, valves, 
and fittings. 


Name 
Company 
Address 


City State 


1 
| 
| 
| 
| 
! 
| 
| 
| 
! 
! 
| 
| 
| 
| 
| 





a 
Saran Lined Pipe is Manufactured by 
The Dow Chemical Company, Midland, Michigan 


you can depend on DOW PLASTICS 








Introduced only last 

year, this face shield 

has proved very popular. 

Any H5 Window (acetate, 

screen or fibre) can be 

attached quickly and easily by: 

1. Sliding back two end clips; 

2. Placing slotted window over five 
studs; 3. Turning top of three centre studs to vertical 
position; 4, Sliding the end clips forward over back 
edge of window. Chemical splashes cannot enter be- 
tween window and headgear but roll off the Crown 
down outside of window. 


Reduce Lye Dispensary Cases and Keep 
Workers Cooler .. . More Comfortable . . 
with AO SWEATBANDS 
No one can do his best work if he has to keep wiping 
sweat out of his eyes continually. And blurred vision can 
lead to a costly accident! 
AO Cellulose 


Sponge Sweatbands. Our 108B Sweatband for example, 


There's a simple, inexpensive remedy 


is 1” wide ideal for use with hard hats and welders’ 


helmets. 


Your nearest AO Safety Products Representative can supply you. 


284 


Windows Interchange 
Quickly on the 
Splash Proof 


‘AO H5 FACE SHIELD 








It’s Adjustable! 


. AO 372-14 Straightaway 


Sound Protector 


Manual adjustment knob permits wearer to control 
pressure as harmful industrial noise increases or de- 
creases a comfort feature. Protector covers jaw- 
bone opening. Excellent for low and high frequency 
noise levels. Durable Neoprene rubber covered metal 
spring type headband. Dielectric vinyl sponge ear- 
cups provide complete ear seal. Easily sterilized. 
Many other features. Write for literature. 


QuICK FACTS 


@ Absorbs 16-20 times its own weight in 
perspiration 


@ Dip in water, squeeze out before use for 
greatest efficiency 


@ Washable — can be sterilized 


@ Lower in cost than leather sweatbands 


Always insist on &) Trademarked Safety Products 


Aigivieas ( )otical 


i) 








SOUTHBRIDGE, MASSACHUSETTS ¢ BRANCHES IN PRINCIPAL CITIES 
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Why spend time cutting and fitting small pieces of rigid NO CRACKING under expansion and contraction, for 


insulation... when you can WRAP YOUR TANKS WITH ULTRALITE is flexible and permanent. No expansion 
EFFICIENT ULTRALITE AND REAP THE SAVINGS? joints atom oleliabilale mau 8) 


A camllil Upok. of» neu’ Co nceypr im tank, inulation 


These photos explain why ULTRALITE, the long glass fiber insulation in rolls, is rapidly becoming THE insulation for tanks 
and vessels of all kinds. For “How-to-do-it’ specifications and immediate delivery, consult the Yellow Pages under 
“Gustin-Bacon Insulations’” and call your local ULTRALITE distributor in any of 67 cities, or 


WRITE TODAY FOR TECHNICAL INFORMATION 


SUSTAINED AUD N 
:- , WA 
*3 1d Ta fa Jo 4 Manufectiring & ompany 
/ 
210 W th « Kansas City, Me 
Thermal and acoustical glass fiber insulations © | Pipe couplings and fittings © Molded glass fiber pipe insulation 


a . 




















‘ 


ay 


Lightweight ULTRALITE comes in rolls up to 10 FT. WIDE, The bigger the tdnk, the bigger the saving — but don’t 
in thicknesses up to 6 ft. and densities up to 3 Ibs. per overlook the economy of ULTRALITE on all tanks, vats 
cubic foot. Thermal efficiency?—Average K factor is .27 and vessels! 


at 70° mean temperature. 


Whether you run ULTRALITE up relate | down, or round and 
round, you only need HALF as many fasteners to hold tomary materials. On towers wrapped with ULTRALITE, 





ULTRALITE firmly in place ; weatherproofing materials- are often sprayed on rein 


forcing membranes such as mesh screen and glass fabric. 








WAGNER ELECTRIC MOTORS 


Designed 


---THE CHOICE OF LEADERS IN INDUSTRY 


for use in chemical plants 


WAGNER EP MOTORS 


Here are stock motors specifically 
designed for the chemical industry 
—they’re fully protected against 
corrosive fumes and liquids, dust, 


dirt or moisture. 


Such protection is assured by 
totally-enclosed fan-cooled con- 
struction in corrosion-resistant cast 
iron frames, Extra protection is 
given the laminations by a wall 
of cast iron that completely sur- 


rounds the stator. Even though the 


windings are completely enclosed, 
they are treated with a special coat 
of varnish that resists acids and 
alkalies. A running shaft seal, 
sealed leads and a gasketed con- 
duit box give still further protec- 


tion to these motors. 


A skilled Wagner engineer, expert 
in motor applications, can help you 
select the Wagner Motor that meets 
your most exacting specifications. 
Call the nearest of our 32 branch 
offices, or write us, 





Wagner Chemical Plant Motors 
are available in ratings from 
1 to 250 hp in standard (Type 
EP) and explosion-proof (Type 
JP) designs, and in Non-venti- 
lated corrosion-resistant stand- 
ard and explosion-proof types 
in ratings from ¥% through 
11% hp. 





6407 Piymovth Ave., St. Lewis 14, Me., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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s» For Accurate, Reliable 
Temperature Control 


STACON V SERIES 
Self Operating Temperature Regulators — 


Feature a liquid filled thermal system for high operating power and 
uniform throttling action and has built-in over-load protection. Avail- 
able in 50°F. and 100°F. ranges from 25° to 325°F. Direct and 
reverse acting units %4" to 1%” with screwed ends, and 2” to 4” 
with flanged ends. Bulletin No. 500. (Cash Standard Stacon Corp.) 


STACON TYPE VS 
Temperature Safety Regulators — 


Used in the supply steam or gas line and will protect a process by 
snapping shut when the process temperature goes above a desired 
temperature level. Easily adjustable and remains closed until manually 
reset. Available in sizes from 2" to 1%” with screwed ends, (Cash 
Standard Stacon Corp.) 


CASH STANDARD TYPE 51 
Indicating Controllers — 


An air operated, mercury actuated proportional temperature controller, 
Temperature ranges from —40°F. to 1000°F. Calibrated set point 
adjustment, unit construction, air relay with sapphire orifice and push 
button cleaner, feedback type proportional control with 1-100% band 
and differential gap. Also available with 1-150% proportional band 
combined with automatic reset action. Bulletin No. 978. (A. W. Cash Co.) 


CASH STANDARD TYPE 30 
Diaphragm Control Valve (With Type 51 Mounted) 


A rugged, dependable control valve—available in sizes 2" to 12” 
with various styles of inner valves—reverse or direct acting. Accurate 
control is assured when the Type 30 is used with 51 or 57 controllers, 
valve mounted as illustrated, or where the controller is installed re- 
motely. Bulletin No. 980. (A. W. Cash Co.) 


CASH STANDARD TYPE 57 
Recording Controllers — 


An air operated temperature controller with mercury, vapor, gas or 
organic liquid actuation. Temperature ranges from —350°F. to 1 200°F, 
Available in 9” and 12” case size, spring or electric driven chart 
drive, on-off control or 1-100% proportional control. 


All units have push button nozzle cleaner; proportional controllers also 
have sapphire jewelled relay orifice with push button cleaner. Bulletin 
No. 979. (A. W. Cash Co.) 

WHAT'S YOUR TEMPERATURE CONTROL PROBLEM? 
Cash Standard and Stacon have the answer or will find one. 


Contact the Cash Standard temperature and pressure control special- 
ist in your area, or write Dept. A. 


S TANI DARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P. O. Box 551, Decatur, Ill. 


PRESSURE HYDRAULIC, TEMPERATURE PROCESS AND COMBUSTION CONTROLS 
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The risk is too great 
—Cclean it right 


You don’t take risks when men, 
equipment, and lost production time 
are involved, That's why more and 
more companies are investigating the 
methods and firms used in_ their 
chemical cleaning. They know it’s 
work for experts. 

What are they concerned about? 
l‘irst, they want to know they are 
getting the benefits of experience, 
These benefits include down- 
time and more thorough cleaning. 


less 


Dowell has this experience with over 
15 years and 10,000 boilers alone to 
their credit. In saving downtime, 
Dowell often cleans equipment while 
it is in operation. 


Next, these companies want to be 
sure their men and equipment have 
the greatest possible protection. 
Dowell excels here, too. For safety 
is foremost in the Dowell engineer's 
mind. Thoroughly trained, he uses 
only the latest safety methods and 


equipment. He works closely with 
your safety personnel to establish 
safest possible working procedures. 
Be sure you are getting maximum 
results with maximum protection in 
your chemical cleaning. 

Call the Dowell 
Dowell engineers are ready to dis- 
cuss and help you with your cleaning 
problems any time, at no obligation. 
Or write Dowell Incorporated, Tulsa 
1, Oklahoma, Dept. G-33, 


office near you. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








-- SINCLAIR CHEMICALS 


ALWAYS RIDE FIRST-CLASS! 


Two special fleets of tank cars are added assurance that you get what you pay 
for when you specify Sinclair! To guard against contamination, Sinclair ships 
odorless solvents and aromatics in separate tank car fleets used exclusively 
for this purpose. It saves trouble! 


TRULY ODORLESS SOLVENTS — Sinclair’s team of truly Odorless Solvents, 
both Light (340-405° F.) and Heavy (375-465° F.), are synthetically produced 
from carefully selected hydrocarbons to insure the uniformity, stability and 
superior quality required by manufacturers of odorless paints. Available in 
full, or split tank car quantities. 


HIGH PURITY AROMATICS —Toluol (1° nitration grade), Xylol (5°), and 
Paraxylene (98% ) are being produced by modern Udex extraction facilities at 
Sinclair’s Marcus Hook, Pa., refinery. Available in full, or split tank car quantities. 


When your manufacturing processes call for fast and reliable service, and 


top quality in petroleum-derived chemicals, Sinclair Chemicals, Inc. is ready to 
serve you. For complete information call or write to: 


SINCLAIR CHEMICALS, INC. 


(Affiliate of Sinclair Refining Company) 


600 Fifth Avenue, New York 20, N. Y. * Phone: Circle 6-3600 
155 North Wacker Drive, Chicago 6, Illinois * Phone: Financial 6-5900 
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Do you make or use or store liquids that 
cannot be contained by carbon steel vessels? 
If so, Graver will build your tanks and proc- 
ess equipment of corrosion-resisting alloys 
—stainless, or stainless-clad or aluminum. 
Graver’s highly developed techniques in 
alloy welding make it possible to build stor- 
age and process vessels to exacting new RAVER] 
specifications of corrosion resistance. 
Bring your tough problems to Graver. Autoclaves 
Digesters 


Elevated 
— water tanks 





Aluminum tank for rocket fuel 


_ UP. Oil field 
e ad W il ' MI equipment 
na ¢ . va\, Pressure 
¥\ > AL vessels f 
=) : Cs Storage tanks 
Towers 


Weldments 


Solid stainless sphere for gas Stainless-clad vacuum column 


GRAVER TANK & MFG. CO..[NC. 


East Chicago, Indiana 
CHICAGO @ NEW YORK e@ PHILADELPHIA ¢ EDGE MOOR, DEL. PITTSBURGH @ DETROIT @ TULSA 
SAND SPRINGS, OKLA. ¢ HOUSTON e LOS ANGELES « FONTANA, CAL. e SAN FRANCISCO 
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Ae SF Vet: 
VARIANCES 


Electrical equipment is designed to operate at a 
specified voltage. It is obvious that equipment 
will perform best . . . last longer if the specified 


rated voltage is maintained. 


Voltage is supplied to your plant within certain 
“allowable” limits. Even if the voltage reading at 
your doorstep is right on the button, voltage variations occur within the plant. 
STABILINE* Automatic Voltage Regulators end voltage variation head- 
aches. They maintain constant specified voltage to voltage-sensitive equip- 
ment regardless of line voltage fluctuations or load changes. There is a 
STABILINE to fulfill the needs of most applications. Let us give you more 


STABILINE type EM6220Y facts. 
"Trade Mark Reg. U. S. Pat. Off. 


14663 Titus St., Van Nuys, Cal. « P.O. Box 946, 2881 El Camino Real, Redwood City, Cal. 
482-B Eglinton Ave., West, Toronto 12, Ontario, Can. * 2217 Biscayne Bivd., Miami 37, 
Florida + P.O. Box 48, 721 So. Bivd., Oak Park, ill. « 4033 W. Rogers Ave., Office #2 
Tippett Bidg., Baltimore 15, Maryland + 250 Park Ave., Rms. 502-504 Postum Bldg., New 
York 17, N. Y. « P.O. Box 132, 101 Public Sq., Medina, Ohio + 4515 Prentice St., Room 201, 
Dallas 6, Texas. 


THE 


SUPERIOR ELECTRIC 


COMPANY 
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THE SUPERIOR ELECTRIC COMPANY 
1407 MIDOLE ST., BRISTOL, CONNECTICUT 


Have your representative call 0 
Send sTaBiLine Bulletin 8351 © 


Name. 


Company Name 


Company Address 
City Zone... State 








as 


This Worthington Centrifugal Compressor supplies 
air to move 200 tons of catalyst daily with no ex- 
pensive water cleaning and maintenance problem. 


Process compression without 
diaphragm and water supply problems 


and discharges at 61 psia, 


Perhaps your processing can be compared to this opera- 
tion at Cities Service Refining, where heavy gas oils are 
catalytically cracked into fuel gas, propylene, and butyl- 
ene for alkylate and butadiene production, high octane 
gasolines, and light fuel oils. 

Here’s an example of low-cost, high-volume process- 
ing, with a Worthington GUR centrifugal unit compress- 
ing the air to move 200 tons of catalyst per day in a 
trouble-free, economical manner. 

The costly diaphragm and exchanger maintenance prob- 
lem inherent in the operation of an ordinary compressor 
is unknown with the Worthington GUR. At Cities Serv- 
ice’s Lake Charles refinery, the Worthington centrifugal 
operates with 95° F, air at 100% relative humidity and 


14.5 pSla suction pressure, 
450° F., with a capacity of 4,875 CFM. The compressed 
air is used to transfer and aerate the catalyst. The tem- 
perature of the compressed is controlled by means 
of interstage liquid injection, an exclusive development 
that reduces the heat of compression without employing 
external heat exchangers. It is powered by a dependable 
Worthington steam turbine. Cities Service reports, “Gov- 
erning and control are excellent, and in all other respects 
it is very satisfactory.” 

If you’d like the same satisfaction for your process com- 
pression or refrigeration, write your Worthington District 
Office or Worthington Corp., Air Conditioning and Refrig- 
eration Division, Section A6101, Harrison, New Jersey. 


A.4,101 


WORTHINGTON 


ey, SUIMITS TA 
TE h 
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These Pfizer products 
will help you 


“CLEAN UP" IRON OXIDE PROBLEMS 


@ For industry’s continuing fight against rust, rust and scale removal with the same character- 
Pfizer offers these proven products: istics as the citric acid solutions partially neu- 
tralized with ammonia. It is of particular interest 
to manufacturers who market packaged home 
cleaners. 


CITRIC ACID. An important chemical in many 
metal cleaning pastes and liquid formulations for 
both home and industrial use. Solutions of citric 
acid, partially neutralized with ammonia, are ex- OXALIC ACID. Because Pfizer oxalic acid solubil- 
cellent rust and scale removers. Their use results izes iron oxide, it is the chief ingredient in radi- 
in the least possible loss of metal. Moreover, citric ator cleaning compounds. Combined with a wetting 
acid has an extremely low order of toxicity. agent, oxalic acid solutions also find extensive use 


AMMONIUM CITRATE DIBASIC. A dry product for in washing railway cars and locomotives. 


po-----n-n---n-nn-- 


For more information about 
Pfizer products to “clean up” 
iron oxide problems, send for 
Technical Bulletins: 

#15, Ammonium Citrate and TITLE 
Citric Acid in Scale and Rust 
Removal 

#61, Chemicals for Metal 
Finishing .. . } 
#34, Oxalic Acid .... ADDRESS 


CHAS. PFIZER & CO., INC. 


CHEMICAL SALES DIVISION 
630 Flushing Ave., Brooklyn 6,N.Y. 
Branch Offices: Chicago, III.; San Francisco, Calif.; 
Vernon, Calif.; Atlanta, Ga. 


COMPANY 


city ZONE STATE 





Manufacturing Chemists for Over 100 Years 


| 
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‘CONDENSER TUBE CLINIC 


~~ 
. 


Edited by ARTHUR W. TRACY, Metallurgical Engineer, 
The American Brass Company, Waterbury, Connecticut 








Stresses and their Effects can 


STRESS-CORROSION CRACKING—The 
stress-corrosion cracking of copper 
alloys requires the simultaneous action 
of moisture, air, ammonia, and stress. 
Stresses may be residual or applied. All 
Anaconda condenser tubes are proc- 
essed so as to minimize residual 
tensile stresses which may be formed 
during fabrication. Applied stresses 
from installing tubes in heat exchang- 
ers, nonuniform thermal expansion in 
tube bundles, or misalignment of con- 
densers with other equipment occa- 
sionally cause stress-corrosion cracking, 

Admiralty metal and aluminum brass 
tubes, although known to be suscep- 
tible to stress-corrosion cracking, sel- 
dom crack in condensers, Although 
ammonia is often present, either by 
chance or design, in vapors entering 
condensers, the amount of air (oxygen ) 
is usually so small that the corrosive 
action of the ammonia is limited, It is 
obvious that noncondensable gases 
should be vented from condensers, not 
only to increase thermal efficiency, but 
to minimize corrosion. 

AnaconDA Arsenical Admiralty-439 
and ANaconDA Ambraloy-927 con- 
denser tubes seldom stress-corrosion 
crack in normal service. Where operat- 
ing conditions are severe enough to 


ANACONDA 


cause stress-corrosion cracking of these 
alloys, ANAconDA Cupro Nickel, 10%- 
755 and AnaconpA Cupro Nickel, 
30%-702 tubes are recommended. 


FATIGUE CRACKING—Vibrations from 
moving parts of equipment or from 
pressure pulsations can induce stresses 
in condenser tubes high enough to 
exceed the endurance limit and cause 
a fatigue-crack failure. Vibration of a 
tube may even disturb water flow 
enough to cause impingement pitting 
at the point of greatest amplitude of 
vibration and the resulting pits can act 
as stress raisers. Pulsations can often be 
dampened by placing baffles or grids 
in the path of high-velocity vapors. 
Vibration of tubes can also be damp- 
ened by placing wooden slats between 
rows of tubes. Cupro Nickel, 30% -702 
Tubes are more resistant to fatigue crack- 
ing than admiralty and aluminum brass. 


TECHNICAL ASSISTANCE—Your tube 
problem may need special considera- 
tion. We are always ready to advise in 
the selection of the right alloy to give 
the best service. Write for the new 
edition of Publication B-2. The Ameri- 
can Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ont.  s«: 


Tubes and Plates for 
Condensers and Heat Exchangers 


Nominal Compositions of Some Anaconda Condenser Tube Alloys 





Arsenical 
Admiralty 
439 


Ambraloy 
927 


(Aluminum Brass) 


Cupro Nickel, 
30%-702 


Cupro Nickel, 
10%-755 








Copper, % 71 
Nickel, % 
Zinc, % 
Aluminum, % 
Tin, % 

Arsenic, % 
Manganese, % 
lron, % 








88.35 68.90 
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be Minimized 


Intergranular stress-corrosion crack in 
70/30 brass tube from oil refinery heat 
exchanger. Longitudinal section. 


Transgranular stress-corrosion crack in 
admiralty metal tube from oil refinery 
heat exchanger. Longitudinal section. 


40 X. 

Fatigue crack starting at pit in alumi- 
num brass tube from power plant con- 
denser, Longitudinal section, 
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Rockwell C/a/n/ece Cree/ Meters 


MEASURE CORROSIVE LIQUIDS—FAST! 





Gem gels somes Lk 


‘ 
° iy ms : 
mete tom 


ae 


“ws 


For Foods, Pharmaceuticals, 
Chemicals and Liquors 


These Rockwell meters are constructed inside 
and out of stainless steel. With them you can 
get positive liquid accounting over a multitude 
of fluids that cannot be measured by ordinary 
meters. You can use them with profit to cut 
liquid handling and processing costs, to guard 
Ad ate eo tants Mull clone these metee, Automatic Pre-Set Meter Shut-off without shock. AU 
for enak conteel suid tox énabyels purpeses. Got stainless construction. Just pre-set the quantity to be 
full facts now. Use the handy coupon—or write measured, then meter and automatic valve take over to 
ine Seelietinte shut-off flow in three (3) smooth successive stages with- 
out harmful hydraulic shock. 


Use For All These Purposes 


@ lioui ij C | ROCKWELL MANUFACTURING COMPANY 
Liquid De very ontro Pittsburgh 8, Pennsyivania DEPT 1046 


Gentlemen: 


® Formula Control—Cost Control 
| am interested in meas:zing ] 
(Name of Liquid) 


® Product Quality Control ait 

Working Pressure i Temperature 
Max. Flow Rate Min. Flow Rate 
YOUR NAME 

COMPANY 


STREET 


® Departmental & Inventory Control 


ne ee es ee we ee ee ee ee ee, ee ee 
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EZ Vanton Pump & Equipment Corp. announces the availa- 
bility of three basic plastic lines to meet varied pipe, fitting 
and valve requirements. The three lines combine to offer 
excellent corrosion resistance, non-contaminating properties, 
high mechanical performance and superior temperature 
resistance. Full details of the ®)-line (unplasticized, unmodi- 


fied PVC),@-line (Styrene-Copolymer) and 


@)-line (Buna 


N) products are described in Catalog PL-101. 









PLASTIC, 
SELF- 
PRIMING 
FILTER 
PUMP 


Filtering corrosive solutions, 
where metal contact must be 
avoided, very often presents a 
roblem. Sethco Mfg. Co. of 
rooklyn, New York, has solved 
it with an all plastic, self-prim- 
ing filter pump, which uses a 
filter fabricated from Lucite, 
Saran, PVC or Polyethylene 
and filter tubes of Cotton, 
Dynel, Porous Stone or Porous 
Carbon 
Sethco completes this 
unique portable Fp unit 
with the use of a Vanton plastic 
“flex-i-liner’’ pump. Here, as in 
the filter, liquid never touches 
any metal but only plastic or 
synthetic parts suitable for the 
ific application. As the 
anton fw p has no stuffing 
box or shaft seal, contamina- 
tion is impossible. 
Sethco currently produces 
these units from 50 to 200 
GPH in capacity.Larger units 


forthcoming. Details on request. 
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WHAT’S IN A WORD! 





vd) The dictionary defines “‘cer- 
tified” as “endorsed authorita- 
tively,”” but to users of Cooper 
Alloy “Certified” StainlessSteel 
valves it means:...an accu- 
rate record of the heat from 
which the body or bonnet was 
cast ...an accurate record of 
the chemical analysis from test 
bars poured from the same heat 
...@n accurate record of re- 
sults based on test pieces which 
accompany every heat treated 
load. When you see “‘certified”’ 
on a stainless steel valve, you 
know you are buying the best. 


UNIFORM MIXING 
WITH ADJUSTABLE 
PITCH AGITATOR 


© The lack of uniformity of 
paper stock, in the stock chests, 
can present a variety of diffi- 
culties both in the finished 
product and in maintenance 
problems along the line. 

The Mixing Equipment Co., 
Inc. of Rochester, New York 
has come up with an adjustable 
pitch propeller type agitator 
specifically applicable for mix- 
ing paper stock. It insures a 
flow of even consistency pulp 
to the paper machine offering 
better control of the uniformity 
of the finished sheet and reduces 
down-time of the machine. 
Variation in consistency of the 
stock throughout the entire 
chest can be predicted to a 
tolerance of less than one tenth 
of one percent. These special 
units are now made in sizes in 
six inch increments from 3 ft. 
to 15 ft. with Cooper Alloy 
stainless steel castings specified 
for the propellers, impeller hubs, 
and stuffing box castings. 








COOPER ALLOY 
—* FACILITIES 


ansion of facilities at 
¥ Exp Iside and Clark plants of 
Cooper Alloy Corporation has 
been announced by President 
Harry A. Cooper. Construction 
which may exceed a half million 
dollars is already underway. 

The expansion at the Hill- 
side plant will provide for major 
increase in production of fit- 
tings, valves and castings by 
permitting installation of new 
automatic, high speed equip- 
ment. The extension of facili. 
ties at Clark are designed to 
speed the production of rolled 
and welded aircraft rings. 
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CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Lovis 3, Missouri 


Please send Application Guide, Form 1700, to: 
Name 

Company 

Address 


City State 


Performance-Rated 
MOTORS 
1/8 to 400 H. P. 
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Carrier 
Centrifugal 


Compressors 


a 


on the job at 


Canadian Petrofina 
Lirmited 


Two Carrier Centrifugal Compressors 
are on the job at the Pointe aux 
Trembles plant of Canadian Petrofina 
Limited. One of the two 800-hp ma- 
chines serves as a recycle compressor 
in the production of high-octane gaso- 
line from low-grade naphtha. The 
other compresses hydrocarbon vapors 
released from the reactor during the 
alkylation process and plays a vital 
role in producing gasoline of very- 
high-octane rating. 


| Ca: rier makes a complete line of cen- 
See) =trifugal and axial flow compressors 
2) 6for gas compression and refrigeration 

—up to 10,000 hp in a single unit. 

Hundreds of these dependable Carrier 

machines are on the job at dozens of 


chemical plants and refineries across 
the country —such as Olin Mathieson 
Chemical Corporation, Standard Oil 
Company of California, Wyandotte 
Chemicals Corporation, The Texas 
Company. May we assist you? 

If you'd like a copy of our booklet, 
“Centrifugal Compressors for Industry, 


please call your nearest Carrier office. 
Or write Carrier Corporation, Syra- 
cuse, New York. 





centrifugal compressors 


refrigerating equipment 
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Why APPLETON “ST” Series 
Connectors Are Better 


oA 8 CY 


Precision turned compression nut (A) slips 
over liquid tight conduit. Brass Ferrule 
(B) screws into conduit with sleeve cov- 
ering conduit. Tightening compression nut 
onto connector y c) provides a posi- 
tive seal and ground between flexible 
conduit and connector. 


Cross section of completed connection 
shows how tapered end of nut compresses 
ferrule wall... seals perfectly and gives 


| 


The Only Fittings of Their Kind... 
Provide Positive Wiring System Protection 


* APPLETON “ST” Series Connectors have an exclusive brass 
ferrule, and unique construction to make it your best connector 
buy for use with liquid tight flexible conduit! Nothing to come 
loose, deteriorate, crack or break. APPLETON “ST” Series Con- 
nectors stay tight . . . positively exclude liquids, fumes, chips, 
shavings and other foreign matter from electrical systems, Rec- 
ommended by many electrical engineers. And, since the threaded 
brass ferrule screws in and crimps on there is a perfect seal and 
permanent ground .. . maintaining voltage in ground circuit un- 
failingly within 10 millivolts drop. "ST” Series Connectors are 
one more reason why APPLETON is... 


TODAY, MORE THAN EVER... 





f 7, lnush Lat <pntt Af.’ 
positive ground between conduit and con- / 1h Thi) 1, MLL [Or [ POUL VU HA 


nector. 
“Patent Applied tor 


Also Manufacturers of : 


APPLETON ELECTRIC COMPANY «© 1742 Wellington Avenue » Chicago 13, Hlinois 
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Cut intricate 
shapes on the 
job... with 
ordinary knife! 


Versatile .. . available in 
densities from 24 Ibs. to 
10% Ibs. per cu. ft.! 





for easy line inspection... 
replaced without damage, waste! 


FIBERGLAS' 
and KAYLO® 


INDUSTRIAL 
INSULATIONS 


. distributed by approved Fiberglas 
distributor-contractors . .. offer the most 
versatile family of plant insulations avail- 
able, in the widest range of shapes, sizes 
and thicknesses for every type of indus- 
trial application. With new pink Kaylo-20 
serving the extra-high temperature ranges, 
you can now order—from one reliable 
supplier—complete insulation coverage 
from lowest sub-zero to 1800° F.! See 
Sweet's File, Chemical Engineering Cat- 
alog, or Refinery Catalog. Or write 
Owens-Corning Fiberglas Corporation, 
Dept. 97-G, Toledo |, Ohio. 


OWENS-CORNING 
: 
FIBERGLAS 
®T.M. Reg. Owens-Corning Fibergias Corporation 


@T.M. Reg. Owens-Illinois Glass Co., lnc., mfr. of Kaylo 
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Specify 


FIBERGLAS 


| Industrial Insulations 
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Positioning unplated vessel into place for plat- 
ing its interior with a durable coat of nickel. By 


Photo: Courtesy of Aleo Products, Inc. 


prolonging the useful life of process equipment, 
nickel plating pays for itself over and over. 


Nickel plating protects product purity 
.»:1S Economical 


Economical protection against mild 
corrosive attack is provided by nickel 
plating of reasonable thickness. 

Equally important, plating safe- 
guards product purity during pro- 
duction cycles, 

Records show that considerable 
savings have been made by proc- 
essors of food, chemical, petroleum 
and scores of other products through 
use of nickel-plated equipment. 


Complex shapes now no problem 
Heretofore, electroplating was 


limited to small, simple forms. Large 
complex shapes posed several diffi- 
culties. But no longer, thanks to 
technical advances along with expan- 
sion and improvement of facilities. 
Today, new techniques permit 
plating the most intricate shapes 
with a uniform, extremely hard, cor- 
rosion-resisting nickel coating. Even 
those of low-cost base metals. 
Dependability of these advances 
has made it practicable to nickel- 
plate large quantities of equipment 


to meet exacting demands of the 
Atomic Energy Commission. And, 
likewise, to meet the needs of 
processors. 


Investigate how nickel plating 
can save you money...by protecting 
your equipment from corrosion and 
your product from contamination. 
Also, by cutting the initial cost of 
your equipment. Send us details of 
your metal difficulty. We'll be glad 
to give you suggestions based on long 
practical experience. Write today. 


67 Wall Street 


THE INTERNATIONAL NICKEL COMPANY, INC. &2.%2H Sct 
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down-time 
Control? 


Led dele) ge] DYNALOG* Troublefree Cell Design 


® Leakproof — even at 
125 psig 


Conductivity Systems BR 
‘ H clog or obstruct flow 
@ Easily cleaned with 


assure continuous bottle. brush 
operation 3 





Troublefree 

instrument Design 

© No slidewire mainte- 
nance 

®@ No motor maintenance 

® 1000 cycle cell excita- 
tion voltage 
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immersion.type Cell with 
Stainless Steel Housing 


All-glass immersion type 
also available for use un- 
der atmospheric pres- 
sure. For measurements 
under 10,000 micromhos, 
specify Foxboro Carbon 


ectrode Cells, 


Reg. U.S. Pat. Off, 
CONDUCTIVITY MEASUREMENT AND CONTROL 


CnemicaL Encineertnc—July 1956 303 





To the mill executive who decides on lubricants — 


Three good reasons for specifying 
STANOIL Industrial Oil 


1 The increased demand for paper products results in machinery 
being operated at speeds higher than rated capacity. Continuous 
production has placed greater burdens on lubricating oils. Without 
the best lubrication, equipment failures may occur. Best idea is to 
specify Stano1. Industrial Oil. 


2 Cost of repairs and replacement of parts added to the loss of pro- 
duction, run many times the cost of lubrication. A small investment 
in Stanor Industrial Oil is the best possible protection against bear- 
ing failures, repair costs and production loss. 


3 STANOIL Industrial Oil can be used in a multitude of applications. 
Inventories of lubricants can thus be reduced and the danger of lubri- 
cation failure due to misapplication can be cut or even eliminated. 


Get more facts about Stanor from your nearby Standard Oil lubri- 
cation specialist. There is one near you in any of the 15 Midwest and 
Rocky Mountain states. Or write Standard Oil Company, 910 South 
Michigan Avenue, Chicago 80, Illinois. 


Quick Facts About STANOIL Industrial Oil 


© Resists Effects of Temperature 
Change—STANOIL has high viscosity 
index, is resistant to temperature 
change. Lubricates in both high and 
low temperature service. 


® Stability —STANOIL’s antioxidant 
gives oil resistance to chemical 
change, minimizes deposits. 


® Rust Prevention —Inhibitor in 
STANOIL “plates out” on metal sur- 


faces, prevents corrosion. 


® Cold Starts—STANOIL has low 
pour point. Flows freely from cold 
start. No need for costly warm ups. 


STANDARD OIL COMPANY 


(Indiana) 


® Has Excellent Demulsibility — 
STANOIL is refined to eliminate emul- 
sion problems, contains additive to 
minimize foaming. 


STANDARD 





16 wt wer OFF 


PROPERTY AND APPLICATION DATA 


ON THESE VERSATILE ENGINEERING MATERIALS 
“ZYTEL,” “ALATHON,” “TEFLON,” “LUCITE.’’ 


> 


Heat exchanger handling strong nitric acid 
utilizes property advantages of Du Pont TEFLON* 


Tanks made of ALATHON® are 
portable and chemical-resistant 


This 40-gallon-capacity tank developed 
by the American Agile Corporation, 
Cleveland, Ohio, is made of ALATHON 
polyethylene resin. The steel band and 
handles, which are used to carry the 
tank, were sandblasted and sprayed 
with a 1/16” coating of ALATHON to 
make the entire unit corrosion-resistant. 

ALATHON has unusual resistance to 
chemical reagents. It is substantially 
unaffected by concentrated hydrochlo- 
ric or hydrofluoric acids at room tem- 
perature. While permeable to certain 
organic acids and to some solvents and 
essential oils, it is not altered chemi- 
cally or mechanically by these mate- 
rials. The chemical and physical prop- 
erties of ALATHON remain unchanged 
with age, assuring long, trouble-free 
service. ALATHON is light in weight, yet 
strong and flexible, can be readily heat- 
welded and is available in the form of 
film, sheet, tubing, pipe or molded 
products. For the complete facts on 
ALATHON, mail coupon. 


NEED MORE INFORMATION? 


Clip the coupon for additional data 
on the properties and applications of 
these Du Pont engineering materials. 


This heat exchanger, manufactured by Fansteel (42-50%) to 350°-375°F. One of the few metallic 
Metallurgical Corporation, North Chicago, materials able to stand this strong oxidizing agent 
Illinois, raises the temperature of strongnitric acid is tantalum; one of the few non-metallics is TerLon. 
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TEFLON tetrafluoroethylene resin was 
chosen for two critical uses in this U- 
tube-type heat exchanger: for the grom- 
mets, inserted in the steel baffles to 
support the tantalum tubes, and in the 
form of rectangular gaskets at the 
header, or tube sheet. 

In the grommet application, TEFLON 
not only supports the tubes but insu- 
lates them electrically from the steel 
baffle, preventing galvanic action which 
might damage the tantalum, TEFLON 
withstands the temperature of 150 to 
190 psig steam, and its low coefficient 
of friction allows free movement of the 
tubes with expansion and contraction. 

The gaskets of TEFLON must serve 
as insulation, as well as provide an acid- 
tight seal. The fact that TEFLON is not 
A blade of TEFLON driven by a steel shaft subject to damage from thermal shock 
covered with TErLon is used in this new agi- , 
tator designed by John L. Dore Co., Houston, is also important in this application. 
Texas, for stirring corrosive mixtures under To receive complete property data 


» . PF pls » al glass- 
pressure, q EFLON repl aced convention al glass on Du Pont TEFLON tetrafluoroethylene 
covered agitator, because it eliminated the | ’ 
problem of chipping and breaking. resin, clip and mail coupon, 














E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 257, Du Pont Building, Wilmington 98, Delaware 
In Canada: Du Pont Company of Canada Limited, P.O. Box 660, Montreal, Quebec 
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Please send me complete Nixie 
property and application 
data on Du Pont Terion 1) Firm Name 


and ALATHON [). 
. P Position 
I am interested in evaluat- 


ing these materials for Type of Business 
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City 
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Unibestos...the only single-layer pipe insulation 
that provides positive protection at the joints 


Unibestos is the only single-layer pipe insulation that’s built 
with the strong, long interlacing fibers of Amosite, the quality 
asbestos from South Africa. This unique construction permits 
single-layer Unibestos to form positive heat seals at hard-to- 
insulate joints and fittings...to provide more protection against Remember when 
heat loss than other single- or even double-layer insulations. 
With Unibestos on the job, there is less shrinkage...more 
resistance to moisture, acid and chemical fumes... greater tough- 
ness to withstand shock and vibration. Easy to miter, easy to 
cut, this durable insulation goes on the most complex pipeline heat than other single- 
systems quickly and economically. or double-layer 
Fast, low-cost application...long-lasting, positive protection taculations! 
—these are the reasons why Unibestos is becoming the specified 
insulation for more and more of today’s industrial operations. 
Unibestos® is available in sectional form through 44’ O.D. 


Joe Bestos says: 


insulating those tough 
fittings, single-layer 
Unibestos locks in more 


For complete information write... 


UNION ASBESTOS & RUBBER COMPANY 


1111 West Perry Street « Bicomington, Illinois 
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@ Major operating advantages are gained by installing two or more 
Powermasters rather than a single large boiler. These include greater 
assurance of a constant steam supply, increased flexibility of operation, 
more efficient light load standby, reserve capacity for extra-heavy load 
demands and for rapid expansion, greater freedom from downtime for 
inspection and maintenance. 


Sizable cost economies also are effected because of Powermaster’s sim- 
plified installation, space-saving compactness, automatic time-saving 
operation, fast steaming and quick response to load swings, high fuel 
economy at all loads, maintenance-saving accessibility and other service- 
proved features. 


These are reasons why multiple Powermaster installations are now serving 
numerous manufacturing industries, institutions, public buildings, schools, 
housing projects, laundries, military posts and other steam users. 


Be sure you take a close look at Powermaster advantages whenever you're 
looking for a dependable, low-cost steam supply for any plant or building 
requirement. Ask for Bulletin 1220. 


PACKAGED AUTOMATIC BOILERS 
Sizes to 500 hp.; pressures to 250 psi 


Builders of Dependable Boilers Since 1885 


a7 FS ee, Tak ee ee = ee ee 


Morgantown Road, Reading, Pa. 
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YES, AND THAT’S A GUARANTEE backed by a reputation 
for quality established in more than half a century of 
design, development and manufacture of regulators 
and controllers. 

This amazing new, diaphragm operated, Leslie pres- 
sure reducing valve has only two moving parts: no 
seals; no stuffing boxes; no small, dirt-catching parts. 

A simple air loader eliminates the conventional 
bulky loading spring and provides accurate dia- 
phragm loading that gives pilot-type response. Yet, 
it is rugged and uncomplicated. The unit itself lends 
itself readily where remote adjustment is an advan- 

You can just put this amazingly simple tage, too. And you pay no price premium for these 
and compact Leslie Class GPK-A pres- advantages. You get Leslie quality for about the same 
sure reducing valve on the line and initial cost as leading makes of ordinary regulators. 
forget it for at least 3 years! Suitable for any steam service up to 250 psi, 450°F, 
the unit is available in 14” to 2” sizes. It is ideal for in- 
termittent service too, and is unaffected by dirty steam. 

Your Leslie engineer can give you all the data on 
this amazing valve. You'll find him listed in your 
classified directory under “Valves” or “Regulators”. 


Send for YOUR copy of Bulletin 561 today. 


REGULATORS anp CONTROLLERS 


LESLIE CO., 279 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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MARLO 
HEAT TRANSFER 


HEATING and COOLING COILS 


al 


Stainless—Continuous plate type with staggered 
tubes and smooth drawn ferrules pressure-expanded 
to produce a highly effective positive mechanical 
and thermal bond between tube and fin. Also avail- 
able with copper and aluminum tubes and fins in 
any combination. 


Stainless—2-—150 tons. Suitable for indoor or out- 
door location. Quiet operating. 


ad 
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AIR WASHERS 


EVAPORATIVE CONDENSERS 


Stainless—Compact and sectional in construction, 
for quick, easy erection. Available in many standard 
sizes, also custom designed for special applications. 


Stainless—3—150 tons. Suitable for indoor or out- 
door location. Quiet operating. All prime surface 
condensing coil. 


For More Complete Information, Send Coupon 
Attached to Your Letterhead. 


MARLO 


coil co. 


SAINT LOUIS 10, MISSOURI 


MARLO COIL COMPANY 
6137 Manchester Ave., St. Louis 10, Mo. 


Please send me complete information on the following stainless 
steel Marlo heat transfer equipment. 


[_] Heating and Cooling Coils ["} Cooling Towers 





[_] Evaporative Condensers ["] Air Washers 


NAME 
COMPANY 


Quality Air Conditioning and Heat ADDRESS 


Transfer Equipment Since 1925 ciry ZONE_STATE 
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TAYLOR 
TRANS-SCAN-LOG* 
CONTROL SYSTEM 


PUT YOURSELF 
IN THIS 


...and ask yourself these questions 


Is scanning and logging, as | understand it, 

economically justified? 

Perhaps not, if you're thinking just of mechanical logging of 
all variables, which gives little more than an accurate historical 
record of what has happened. But the new Taylor TRANS-SCAN- 
LOG System makes the operator more than a score-keepér. It 
enables him to instantly visualize, evaluate and act upon every 
processing irregularity as it occurs — without leaving his desk 
in front of the panel. 


What effect would the TRANS-SCAN-LOG System have on 


my control room space and operator requirements? 

It will take approximately 60% of the space normally required 
by a standard graphic panel without scanning and logging. 
The compactness of this “intelligence center” enables oper- 
ator to supervise a greater percentage of the process. Because 
the scanning and logging equipment is an integral part of the 
process control, one operator can identify and correct any off- 
normal condition, as well as having a continuous trend record. 


310 


Where can | see this unit in operation? 

We cordially invite you to come to Rochester to see this com- 
plete data collecting system in operation, because we believe 
that its many unique features do make it economically justified. 


Your Taylor Field Engineer will be glad to make the necessary 
arrangements. In the meantime, write for Bulletin 98268. Taylor 
Instrument Companies, Rochester, N.Y., or Toronto, Canada. 


*Trade Mark 


Taylor [nstruments 


MEAN ACCURACY FIRST 
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Closing the gate 


\t Esso Standard Oil's Bayway Re 
finery light hydrocarbons are used ex 
tensively at a wide range of tempera 
tures and pre ssures 

Light hydrocarbons are hard to 
“hold,” but the self-adjusting wedge ce 
sign on Aloyco gate valves insures tight 


shut-off. Corrosion-resistant Aloyco 


valves like the red-wheeled, chain 


operated gate valve 











on hard-to-hold hydrocarbons 


above — are used 
You'll see many more of them on key Longer Lasting 
jobs at leading petroleum, processing ALOYCO 
and chemical plants throughout the ad 
VALVES 


country. What about your corrosive 
Alloy Steel : ‘ ose? 


N 
©COnnosivet 


throughout many process units 


handling problems, Writ 
Products ¢ ompany Ine igo1 West 
Elizabeth Avenue, Linden, New Jerse: 


6.4 


Subsidiary of Walworth Company 





Must a chemical engineer be 
a filter fabric 
expert, too? 


, The development of new filter media has certainly widened the 
Mins choice. But this wider choice has also complicated the job of 
= ee selecting the right media, and made it more exacting. 

, ij i i dadekcitatlys. > Orlon, nylon, dynel, Dacron, cotton—which fabric 
for your filter? Does your filtration problem 

demand greater abrasion resistance ? 

Resistance to alkalis and acids? 

a Heat ? Is blinding a 

production 


headache ? 


These and 

other problems 

call for detailed, 

specialized knowledge 

of all filter media and their 

individual capabilities and limitations 

But you, the chemical engineer, don't 

have to know all the ins-and-outs of fiber, yarn, 
construction, use. Particularly because you can 

call on the knowledge of specialists who distribute our 
filter fabrics, and the century of Wellington Sears 
experience behind them. To put this “team” to work on any 
filtration problem you may have, just call us. For names of 


distributors and free copy of “Filter Fabric Facts,” write Dept. L7. 


* 


~—-—-s- + 


- 
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fellington Sears 


A Subsidiary of West Point Manufacturing Company a 


oy ROK . 
ae ants Se ft 4 OX ) FIRST In Fabrics For Industry @ 


iss wy ERR te . pel arian Wellington Sears Company, 
DOMED MIP 65 Worth Street, New York 13, N.Y 


Offices in: Atlanta + Boston + Chicago + Dallas + Detroit + Los Angeles + Philadelphia + San Francisco + St. Louis 








Factory-Assembled Lineup Offers 


important 


1. Centralized Control — All high volt- 
age control for an entire department or plant 
may be concentrated in one place. When 
located in a separate control room, starter 
lineup operates in cleaner atmospheres. It 
also may be made inaccessible to unauthor- 
ized personnel. 


2. Low-Cost Installation — Control 
group is factory-assembled and bussed. Con- 
duit layout is greatly simplified. For exam- 
ple, lineup requires only one incoming power 
feeder. 


3. Simplified Expansion — Internal bus 
and convenient wiring provision plus stand- 
ardization of cubicle size facilitate addition 
of starters. Eachstarter unit is self-contained. 


For complete information, see your A-C representa- (TZ=Z_Z_ay 


Expanding the lineup is merely a matter of 
adding a starter and connecting the bus. 


4. Attractive Appearance — Uniform- 
ity of cubicles presents a modern, stream- 
lined appearance. 


5. One-Company Responsibility 
Complete responsibility for assembling prop- 
er control devices and for control perform- 
ance rests with Allis-Chalmers. A-A704 


tive or write Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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New tray filters benefit from better designs as .. . 


H,PO, Processing Sets Pace 


Tray filters gain acceptance in wet-process phos- 


phoric plants for difficult gypsum-H,PO, separation. 


There’s no mystery about 
what’s needed: A continuous fil- 
ter capable of handling large 
quantities of solids, Cloth blind- 
ing is a big problem, so the cloth 
must be readily accessible for 
cleaning without shutdown, Fil- 
trate is the valuable product 
the filter must use a minimum of 
diluting wash water. 

Ever since commercialization 
of the wet-process method for 
phosphoric acid—with its diffi- 
cult gypsum-H,PO, separation— 
engineers have been looking for 
a filter meeting the above speci- 
fications. It now looks as if the 
search is about completed with 
introduction of the new tray 
filters. 

Two types are available: The 
traveling pan belt filter (Gior- 
gini) and tilting pan rotary hori- 
zontal (Prayon). The traveling 
pan has trays attached to an end- 
less belt driven by pulleys. Dis- 
charge takes place as the belt 


goes over a pulley. The tilting 
pan consists of horizontal filter 
compartments which tilt to dis- 
charge cake, 

> Improving Filter Technology 

Many designs preceded devel- 
opment of these new filters (from 
plate-and-frame, through rotary 
drum vacuum, rubber belt, and 
rotary horizontal vacuum). None 
did a completely satisfactory job 
in wet-process plants. 

Recently however the growing 
fertilizer markets for wet-proc- 
ess H,PO, has spurred work on 
improved filter designs. New 
plants and expansions have 
jumped production 162% during 
1950-1955. In 1955 780,721 tons 
(P.O,) of wet process acid were 
produced.* 


*In 1955 wet process acid accounted 
for 58% of the total phosphoric acid 
produced inthis country. About 81% 
of w.p. acid goes into fertilizers. The 
electric furnace process turns out a 
purer acid, but it's more expensive 
except where unusually cheap elec- 
tricity is available 


>» More Work Needed? — Tray 
filters have all the advantages of 
the rotary horizontal filter— 
countercurrent washing, sharp 
wash separation, flooding of cake 
with wash liquor. And in addi- 
tion they keep the filter medium 
at peak efficiency without shut- 
down for cleaning. 

However some experts say the 
two designs now available are 
not the final answer. The travel- 
ing pan belt has about 50% idle 
time per cycle, and the tilting 
pan is a complicated piece of 
equipment. 
> Proving Their Worth De- 
spite this, Missouri Farmers 
Assn. at the new $5 million con- 
centrated fertilizer (diammo- 
nium phosphate) plant at Jop- 
lin, Mo. has installed three 
traveling pan filters for the 
gypsum-phosphoric acid separa- 
tion (for a description of the 
tilting pan see CE, June 1955, 
p. 205).t 

Each filter consists of 42 in- 
dividual rectangular stainless 
pans 6-ft. wide by 2-ft. long. 
A motor driven shaft powers 
sprockets which drive chains at- 
tached to each pan. 

A narrow belt traveling be- 
tween the chains and directly 
under the pans serves as a vac- 
uum seal and wear strip. 

Each pan is divided into two 
sections. The upper part—where 
the cake collects and is washed— 
has an open top. A filter cloth 
supported by wire mesh sep- 
arates the lower section from the 
upper part. This lower section 
serves a8 a vacuum chamber. 

’ans are attached to a steel 
plate, which in turn is bolted to 
the traveling rubber vacuum seal. 
Below this traveling seal or belt 
is a stationary enclosed filtrate 
trough. Slots in the pans, steel 
plate and belt match a slot ex- 
tending the trough length. 
> How Vacuum Works Vac- 
uum is applied to the large en- 
closed filtrate trough, then to the 
individual pans through the slots. 
Filtrate flows to the collection 
troughs through the slots. The 
rubber belt or vacuum seal 
serves as a gasket preventing 
loss of vacuum. 
> Washing Gypsum— Waste gyp- 


t This is the second U.S. installation 
The other is at Davison's Bartow, Fia., 
plant. Smith-Douglass at Streator, Il, 
and Western Phosphates at Garfield, 
Utah, use tilting pans. 


JULY 1956 * CHEMICAL ENGINEERING * PAGES 314-317 





~<a 

























































sum is washed countercurrently 
starting with fresh water. Fil- 
trate from the first wash is weak 
acid, which becomes the second 
wash. 

Filtrate troughs have remov- 
able partitions for filtrate sep- 
aration. A strong product acid 
and two weaker acids are pro- 
duced and go out through three 
pipes at the bottom of the trough. 
These partitions are removable 
for drawing a single mixed fil- 
trate. 
> Gypsum Discharge — Washed 
gypsum cake discharges by 
gravity as the pans overturn. 
Three series of spray nozzles 
along the bottom of the filter 
wash any remaining gypsum 
from the pans and rinse the filter 
cloth and pans to prevent salt 
build-up. Usually the filter is 
taken out of operation every 100 
hrs. to wash out filtrate lines and 
receivers, 


The filter belt travels at 15 
ft./min., although this speed can 
be varied depending on the slurry 
characteristics. It operates un- 
der a vacuum of 10-14 in, Hg. 

Filter cloth is the synthetic 
monofilament type, removed by 
taking out the frame holding the 
cloth in the pan. Normal capacity 
is 2.6 tons of dry gypsum per 
sq. ft. of filter area per day. 
> How to Make H,PO,—Basic- 
ally MFA uses the Dorrco strong 
acid process at Joplin (see flow- 
sheet), 

Ground phosphate rock reacts 
with a mixture of 93% sulfuric 
acid and dilute phosphoric acid 
in air cooled agitated reactors. 
This system consists of three 
pre-mixers (8-ft. dia. by 10-ft. 
high) and three reactors (14-ft. 
dia. by 16-ft. high). 

Principal reaction (160 F.) is 
between tricalcium phosphate 
and H,.SO, to give soluble phos- 
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phoric acid and insoluble calcium 
sulfate. Minor reactions produce 
HF, fluosilicic acid, iron and 
aluminum phosphates; all these 
create severe corrosion problems. 

Temperature and concentra- 
tion is controlled to precipitate 
gypsum (CaSO, * 2H,O) in an 
easy-to-filter form, 

Two water impingement scrub- 
bers (Doyle) remove fluorine 
from the reaction gases. 
> Separating Liquid from Solid 
—Reaction slurry goes to the 
TP filters. A dilute acid (32% 
P.O,) mixes with 55% P,O, in 
a distribution box—this produces 
a 53% P.O, acid with precipi- 
tated impurities. Part of this 
goes to a clarification tank, then 
to the fertilizer plant. Part is 
used as feed to two Swensen 
single-effect vacuum evaporators. 

The plant produces 76.7 tons/ 
day of P,O, and 366 tons/day of 
gypsum. 
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The filter belt travels at 15 
ft./min., although this speed can 
be varied depending on the slurry 
characteristics. It operates un- 
der a vacuum of 10-14 in, Hg. 

Filter cloth is the synthetic 
monofilament type, removed by 
taking out the frame holding the 
cloth in the pan. Normal capacity 
is 2.6 tons of dry gypsum per 
sq. ft. of filter area per day. 
>How to Make H,PO,—Basic- 
ally MFA uses the Dorrco strong 
acid process at Joplin (see flow- 
sheet), 

Ground phosphate rock reacts 
with a mixture of 93% sulfuric 
acid and dilute phosphoric acid 
in air cooled agitated reactors. 
This system consists of three 
pre-mixers (8-ft. dia. by 10-ft. 
high) and three reactors (14-ft. 
dia. by 16-ft. high). 

Principal reaction (160 F.) is 
between tricalcium phosphate 
and H,SO, to give soluble phos- 











phoric acid and insoluble calcium 
sulfate. Minor reactions produce 
HF, fiuosilicic acid, iron and 
aluminum phosphates; all these 
create severe corrosion problems. 

Temperature and concentra- 
tion is controlled to precipitate 
gypsum (CaSO, + 2H,O) in an 
easy-to-filter form. 

Two water impingement scrub- 
bers (Doyle) remove fluorine 
from the reaction gases. 
> Separating Liquid from Solid 
—Reaction slurry goes to the 
TP filters. A dilute acid (32% 
P.O,) mixes with 55% P,O, in 
a distribution box—this produces 
a 583% P.O, acid with precipi- 
tated impurities. Part of this 
goes to a clarification tank, then 
to the fertilizer plant. Part is 
used as feed to two Swensen 
single-effect vacuum evaporators. 

The plant produces 76.7 tons/ 
day of P.O, and 366 tons/day of 
gypsum. 





Return phosphoric acid 





' GRINDING MILL (Raymond) reduces phosphate rock *p REA 
to granular form. This goes to the reaction system. 
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The best stainless tubing for a specific application 
cannot be identified by surface appearance alone. The 
answer is found in the grain structure. Because your 
guarantee of satisfactory service rests inside the metal, 
it is most important for the stainless tubing buyer 
to consider his supplier's methods of manufacture. 

Corrosion resistance, which prevents product 
contamination, depends upon heat treatment. Heat 
treatment of stainless steel tubing for a specific end 
use may vary according to grade, size of tube and 
service requirements involved. For instance, the 
austenitic grades of stainless steel have optimum 
corrosion resistance only when all carbides have 
been dissolved and retained in solution by rapid 
cooling. At B&W, heat treatment is rigidly con- 
trolled, and every piece of stainless tubing is heat 
treated to provide optimum corrosion resistance 
when that property is required. 

For virtually any application—pressure or me- 
chanical—B&W can provide either seamless or 


Seamless and welded tubular products, seamless welding fittings and flanges 
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welded stainless tubing in any number of grades, in 
a broad size range. Help is available through B&W 
Regional Sales Offices and a nationwide network of 
experienced tubing distributors. Mr. Tubes—your 
link to B&W—will be pleased to furnish detailed 
answers to your stainless tubing problems. The 
Babcock & Wilcox Company, Tubular Products 
Division, Beaver Falls, Pa. 


in carbon, alloy and stainless steels 
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No leakage, no sticking with this Crane valve 
after 2 years on heavy alkylate at 300° F. 


THE CASE HISTORY —How do 
Crane cast steel gate valves hold up 
on heavy alkylate? The No. 47X 
10-inch, 150-pound valve you see 
above has been in service at Eastern 
States Petroleum Co. refinery at 
Houston for over two years. 


It handles re-run bottoms from 
the H,SO, alkylation unit at 300° F. 
In addition to erosion from solid 
carbon, there is mild corrosion pres- 
ent from acid. Valve operation is on 
an average of once every 14 weeks. 


Not once has Eastern States ad 
to put a wrench on this Crane valve. 
There has been no leakage, no stick- 


ing whatsoever. Closure is tight and 
sure, and response to the hand- 
wheel is as smooth and easy as the 
day the valve was installed. 


Unusual performance? Not for 
Crane cast steel gate valves. For 
these valves differ from other valves 
on the inside—where performance 
stands or falls. 


Over a century of skill is back of 
their sound design and pressure- 
tight castings, and in the heat treat- 
ing and finishing of the Crane Exel- 
loy seating. That’s why Crane valves 
are preferred for refinery service. 


Whatever you need in refinery 
valves—gates, globes, angles and 
checks—screwed, flanged or weld- 
ing ends—sizes 
up to 24 in.—in 
pressure classes 
up to 2500 psi. 

check with 
Crane first. 


Call your local 
Crane Repre- 
sentative for 
valuable heip in 
specifying and 
ordering.or write 
to address below. 


C RAN E VALVES & FITTINGS 


PIPE «© KITCHENS « 


PLUMBING ¢ HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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COMBU 


131) NORTH BRANCH ST 
CHICAGO 22, ILLINOIS 








For further details, 
write for Raymond 
Catalog No. 79 


ION ENGWEER 


ROLLER MILL 


Today's advanced design in roller mill 
equipment brings you the latest operating 
features to help reduce costs and improve 
the quality of your products. 


If you want to hold the competitive ad- 
vantages of modern production methods. 
then install the Raymond Whizzer-type 
Roller Mill for grinding chemicals, pig- 
ments, phosphate materials, tale, clays, fill- 
ers, synthetic resins and manufactured 
products. 


@ Pneumatic Feed Control keeps a maximum 
“load” on the mill under all conditions . . . a 
major factor in Raymond Roller Mill economy. 


@ Throw-out Attachment automatically rejects 
ungrindable impurities, insuring maximum ca- 
pacity, uniformity and refinement of the product 
consistent with amount of impurities which can 


be discarded. 


@ Flash Drying Accessories for removal of sur- 
face moisture and delivering a fine, dry, free- 
flowing finished material. 


@ Integral Whizzer Separator to give wide 
range fineness control by instant adjustment, 
and to increase capacity. 


@ Oil Journals and internal lubrication that re- 
duce lubrication costs and overall mill main- 
tenance. 


EERING, INC. 


SALES OFFICES IN 


Combustion Engineering-Superheater Ltd. Montreal, eStCTL PRINCIPAL CITIES 
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Names in the News 


EDITED BY M, A. GIBBONS 


Professors Happel and Treybal . . . 


Men of the Month: 


Robert Treybal, John Happel 


NYU professors lauded by AIChE for 
authoring chemical engineering literature 


Dr. Robert Treybal, professor 
of chemical engineering at 
NYU, is the first to win the 
new Stephen L, Tyler Award 
of the New York section of 
the American Institute of Chem- 
ical Engineers, given “to rec- 
ognize outstanding contributions 
to chemical engineering litera- 
ture.” Treybal received the prize 
for his book, “Mass Transfer Op- 
erations,” published last year, by 
the McGraw-Hill Book Co. 

Special mention was given to 
Dr. John Happel, chairman of 
NYU’s department of chemical 
engineering for his article ‘““The 
Venture Worth Method for Eco- 
nomic Balances,” which ap- 
peared, recently, in Chemical 
Engineering Progress. 
> Treybal’s Book — Imagining 
how much the publication of 
some famous chef’s prize recipes 
would mean to culinary ap- 
prentices might give non-tech- 
nical people some idea of what 
Treybal’s new book means to 
students—including the perpet- 
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ual ones—of chemical engineer- 
ing. His book is a compilation 
of the unique and extensive lec- 
ture notes he has developed over 
the years while teaching NYU's 
graduate course in— (what 
els?)—‘‘mass transfer opera- 
tions.” 

And students at the Heights 
are already showing enthusiasm 
for the new text. Till now, each 
man had to rely solely on his own 
class notes to glean the best out 
of the course. This was a hand 
crippling job! 

One graduate student de- 
scribes Treybal’s class like this: 

The session begins in the even- 
ing at 7 sharp; ends at about 
9:05. In the interim, Treybal 
bombards the students with a 
heap of well-organized material 
on engineering science and how- 
to applications. 

Treybal and his wealth of in- 
formation completely awe the 
class. Students jot down volumi- 
nous notes, through various 
stenographic means, in a frenzied 


attempt to catch every word. 
Small wonder that he commands 
so much respect: they say he 
works out all the problems 
throughly for each day's ses- 
sion in advance of class. What's 
more, his preparation, grasp of 
the subject and imagination is 
such that he seems to be aware 
of what you’re thinking. They 
say he knows what question 
you’re going to ask even before 
you raise your hand! 

Presenting material, his de- 
livery is fast and pointed, It’s 
one of those classes that really 
piques your interest, forces you 
to concentrate till your brain 
curls in a knot. At times, when 
the class is over, you’re so com- 
pletely thrilled and fascinated by 
the new material you’ve grasped 
that, for once, you think you’ve 
really got a hold on the subject. 
But there are times, too, when 
you feel so swamped that you 
stagger out in a limp heap hop- 
ing everyone will leave you alone 
—with your deflated ego. 
> Protégé—Some twenty years 
ago, Henry Masson (former 
chairman of the chemical en- 
gineering department) decided 
on a long-range program to 
build up a competent staff. The 
plan involved selecting and de- 
veloping a senior or graduate 
student with an outstanding 
academic record and personality. 

Treybal, with a_ scholastic 
(cum laude) average of 97.5% 
and an expressed ambition to 
teach and develop students, filled 
the bill. The school awarded him 
a fellowship to earn his master’s 
degree and then advised him to 
spend some time in industry 
(with Atlantic Refining). 

Before long, though, an im- 
portant vacancy occurred in the 
department, This involved sev- 
eral courses of an advanced 
mathematical nature concerning 
the solution of problems in the 
area of unit operations. Treybal 
was notified on a Friday, pre- 
pared over the weekend, and was 
ready to start class on Monday 
morning. 

And since that time, except 
for a few years with M. W. 
Kellogg, Treybal has remained 
on the campus. 

By the time he was 27, he had 
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mixing the Day way (es 
at Goodyear. oeee earned his doctorate at Columbia 


as well as an assistant professor- 
ship at NYU. At 31, he became 
associate professor and, only 
three years later, a full professor 
—certainly not an ordinary 
record of advancement. More 
recently, he served for a time, 
as acting department chairman. 
But, as quickly as possible, he 
gave up administrative chores to 
give his teaching fuller atten- 
tion. 

> Vertical Approach — As a 
whole, Treybal’s interests and 
activities are few but well-con- 
centrated and highly intensive. 
Aside from his teaching sched- 
ule, he has published extensively 
in his field, particularly on sol- 
vent extraction. In fact, he prob- 
ably has spent a good bit of his 
recent years working with his 
typewriter. Besides many oc- 


casional articles, he regularly 

DAY BLENDERS  @ @ selected by the Goodyear turns out an annual progress re- 
Tire & Rubber Co. because these blenders are best suited for their port on “liquid extraction” for 
new dry-mixing method for Vinyl compounds. Hundreds of other Industrial & Engineering Chem- 


e istry. 
manufacturers all over the country are profiting from the long, de- One of his other books— 


pendable service of these blenders. “Liquid Extraction” (McGraw- 
Hill) will soon need revision. 


' for fast, ient operation, Day Blenders can be But Treybal doesn’t relish the 
equipped with a variety of agitators for your specific product. Anti- prospect of “hatcheting” his way 
friction bearings, metallic seals, spray pipes, flush valves are available through this particular writing 


é . chore. Such an operation, he 
as optional equipment. says, reminds him of the “un- 
appetizing job of rehashing the 
leavings of yesterday’s turkey.” 
Granted, Treybal’s time is 
fairly well occupied with his 
teaching and writing but he does 
Photo shows two of many . manage to fit a few other items 
Day Blenders being used at ‘ant SE Al into his busy schedule. He’s 
the Goodyear Tire & Rubber vor mighty enthusiastic about his 
Co. for mixing a variety of consulting work with Carbide in 
compounds. mien Niagara Falls. He knows what’s 
- — going on in the opera world and 

Day Blenders are available in capacities from one cubic foot to occasionally relaxes with a bit 
of water-color sketching. This 


2300 cubic feet. Plain, galvanized or stainless steel tanks, Jacketing year, along with his wife and 


is optional. Write for Bulletin 800. son, he plans to take a leisurely 
Shs ee ee tour of central Europe. 

But, if you ask him to talk 
about himself, he’ll probably give 


uv uipment means longer lif an you an off-hand underestimate 
1 mixing ecoqu ic a s onpe ‘ ap a 
A equij u of his work as a whole, say noth- 


ing about those classified proj- 
ects at Carbide and, finally, 
THE 5. HO DAY COMPANY apologize for what he assumes is 
0e8 Sasen OF.. monween, CINCINNATI 12, ONIO a very dull interview! 
vistes « evelend Avtemetic Mechiane Compen 
Quality equipment for baking, paint and varnish pa noted inh, > Special Mention to Happel— 
chemical. rubber, pharmaceutical, cosmetics, paper and pulp, Treybal’s cohort in snatching the 
explosives, jood, ceramics, candy, soap, sugar and milk products AIChE honors for NYU is De- 
fastern Canada: Brantiord Oven & Rack Co., Lid., Brantford, Ontario partment Chairman John Happel. 
Like Treybal, Happel is a pro- 
Mexico: 1. de ia Pena e Hijos, $.A., Nozos 45-A, Mexico 5—D.F, lific writer. He has authored 
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numerous articles for scientific 
journals as well as such sizable 
projects as a chapter for Clyne’s 
“Engineering Opportunities,” 
another for Dunstan’s “The 
Science of Petroleum” as well as 
an article for the Kirk-Othmer 
“Encyclopedia of Chemical Tech- 
nology.” 

> Industrial Background — Un- 
like Treybal, though, Happel has 
spent many years—17 or more— 
in industry before coming to 
NYU. 

He began with Socony-Vacuum 
in 1930. Then, during the War, 
he was in the thick of the gov- 
ernment sponsored activity with 
developed butadiene. For this he 
was a member of the technical 
advisory committee of the Petro- 
leum Industrial War Council and 
later a member of the Neches 
Technical Commission, with 
Neches Butane Products Co. 
Commission headquarters, in 
Beaumont, Tex., was the hub of 
the largest concentration of re- 
fining activity in the States—in 
the midst of Socony, Gulf, At- 
lantic, Texas and Pure Oil op- 
erations, 

Many of Happel’s convictions 
on research processes—which he 
soon hopes to publish—date from 
this era. It was at this time, 
that he had an opportunity to 
compare the progress of various 
researchers—working independ- 
ently—toward a similar goal and 
to note, in each case, the really 
different, unique lines of 
thought. 
>A new Career—It wasn’t till 
after the war that Happel began 
to consider teaching seriously. 
He had always enjoyed working 
with young groups of trainees 
and developing them, He re- 
called, too, his own interest, in 
undergraduate years, in the 
ideas of professors who had been 
out practising the kind of en- 
gineering which he was sstill 
studying in school. Further, he 
believed that the best possible 
America could be realized when 
young engineers recognized their 
responsibility to help other na- 
tions achieve a better economic 
standard and thus end the fric- 
tion between the “have nots” and 
the “haves.” 

It was with these factors in 
mind that he finally accepted the 
NYU appointment. That was 
eight years ago. Periodically, 
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For Efficient 
Continuous Dust Control 


U. S&S. GYPSUM 


CO., St. Paul, Minn., manufacturers of building 


materials, occasionally operates for 120 hours ata stretch. The nature of 
the work permits no shut-down of dust collecting equipment during this 
time. For continuous and effective dust control, U. S. Gypsum uses a 
Pangborn Self-Cleaning Cloth Screen Collector. It meets all production 
requirements, keeps employee morale and efficiency high, and salvages 
40 cu. ft. of powdered material for re-use during an average 8-hr. shift. 


Pangborn Self-Cleaning 
Dust Collector 


The Pangborn Self-Clean- 
ing Collector combines the 
proved efficiency of the 
cloth screen collector with 
continuous automatic oper- 
ation. A manifold with in- 
tegral blower slowly trav- 
erses che clean air outlets 
of the screen frames, Cover- 
ing three rows of screens at 
any given time, it applies a 
reverse air current through 
the center row to remove 
collected dust from the 
cloth surfaces, The result 
is continuous operation 
providing constant air vol- 
ume and suction with high 
collecting efficiency, but 
operating at lower cost and 
requiring less space, 


tinuous operation 


at constant peak 


angborn 


wm 


ontrois DUST 


If your operations require efficient, continuous dust 
control, write for details on the Pangborn Self-Cleaning 
Dust Collector. Send for Bulletin 915 to PANGBORN 
CorP., 2600 Pangborn Bivd., Hagerstown, Md. Manua- 
JSacturers of Dust Control and Blast Cleaning Equipment. 





J ly, 
ot saental 
Ca spurtare 


HIGH EFFICIENCY 
CLEAR WATER SERVICE, 10 
CHEMICAL SERVICE PUMPS. to 14,000 gpm with these hydrauli- 
High-efficiency wage suction in alloys to cally balanced Double Suction Pumps. 
handle your liquid, Write for Bulletin 982, Write for Bulletin 955P. 


— PROVE IT PAYS TO SPECIFY “BUFFALO” PUMPS 


10c for repairs in 20 years or 87,360 hours is economical 

pump service-— even for a “Buffalo” Pump. Yet, since 

the days of the old Buffalo Steam Pump Company, the 

reputation of “Buffalo” pumps has been one of extreme 

reliability and long life. Next time you have a job for a ee 
pump, don’t buy a low-bid unit that will double and install. No stuffin 
triple its first cost in continual repairs and shutdowns. wit sqounren 
Pick one of the full line of modern “Buffalo” Centrifugal ~''** " "Ocste 
Pumps — the kind you can install and just about forget. 

Let us know your liquid handling job. There's a “Buffalo” 

Pump tailor-made for it. 

NEW FOR HEAT TRANSFER 

LIQUIDS. Specially designed for PAPER STOCKS — CHEMICALS handled 
handling high-temperature liquids by non-clogging, Diagonally Splitshell 
used in vapor phase heat trans- Pumps. Available rubber-lined, Request 
fer. Write for details. Bulletin 953, 


BUFFALO PUMPS 


DIVISION OF BUFFALO FORGE COMPANY 
501 BROADWAY - BUFFALO, N.Y. 


Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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NAMES ... 


when he sizes up the pro’s and 
con’s of working in industry and 
in education, he becomes aware, 
most of all, of the satisfaction» 
of the classroom. He doesn’t 
believe that the change was a 
mistake—and neither does NYU 


Parmelee Honored by 
Chemical Engineers 
in New Orleans 


Still going strong at 82 is Dr. 
Howard C. Parmelee, editor of 
Chemical Engineering’s prede- 
cessor “Chem & Met” from 1917 
to 1928, founder of Food Indus- 
tries (now Food Engineering) 
and first consulting editor of 
McGraw-Hill’s chemical engi- 
neering series of text and refer- 
ence books. 

Recognizing Dr. Parmelee’s 
long service to the chemical en- 
gineering profession, the Council 
of the American Institute of 
Chemical Engineers paid him a 
unique honor during its national 
meeting in New Orleans. 

President Walter G. Whitman 
presented him with a _ ruby- 
studded emblem of the Institute 
to signalize his services as Sec- 
retary of the AIChE from 1927 
to 1930. He also praised Parme- 
lee’s pioneering role in the In- 
stitute’s program for accrediting 
chemical engineering education 
—a plan that was later adopted 
for the entire engineering pro- 
fession by the Engineers Council 
for Professional Development. 


R. C. Halter has been promoted 
to research specialist at Hum- 
ble Oil’s research and devel- 
opment division. 


Keith F. Beal, specialist in am- 
munition propellants, has been 
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promoted to assistant manager 
of the department of chemis- 
try and chemical engineering 
at Armour Research Founda- 
tion of Illinois Institute of 
Technology. 


George W. Hamilton is the 
newly elected vice president 
in charge of the amino prod- 
ducts div., International Min- 
erals & Chemical Corp. Nel- 
son C. White has been pro- 
moted to vice president in 
charge of the potash division. 


William R. Smith, former chief 
engineer of Kaiser Alumi- 
num’s reduction plant at 
Chalmette, La. has _ been 
named plant manager of the 
firm’s plant in Tacoma, Wash. 
Allen R. Bacon and M. J. 
Kinsey are managers for con- 
struction of the firm’s plants 
in Ravenswood, W. Va., and 
Gramercy, La., respectively. 


Carl A. Bolez, senior chemical 
engineering student at Le- 
high University has won first 
prize in the annual AIChE 
F. C. Zeisberg Memorial 
Award for excellence in re- 
port writing by students in 
chemical engineering. Sec- 
ond prize went to Alan L. 
Stockett, also at Lehigh. 


Webster N. Jones 


The former dean of engineer- 
ing and science and, at present, 
vice president of Carnegie Insti- 
tute of Technology—Webster N. 
Jones—joined Pittsburgh Plate 
Glass Co. at the end of the aca- 
demic year in June. 

Dr. Jones will be associated 
with the firm’s industrial rela- 
tions department as advisor on 
the selection and training of 
professional personnel. 
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oe now the “policy” of 
many Processing Plants 


U.S. GASKET 





Protect costly piping, usually low in impact 
strength, against shock, vibration, expansion 
and contraction. Save their cost in pipe 
maintenance. 

Chemically impervious, non-contaminating 
(TEFLON). 

Eliminate slip-joints, gaskets, adaptors. 
Made to mate with any companion flanges. 

Standard Sizes from 4" to 10” L.P.8. 

Ask your U. 8. Gasket—Belmont Packing 
Distributor or write for Catalog EJ-1155. 


UNITED STATES GASKET CO. 
Camden |, New Jersey 


BELMONT PACKING 





NAMES... 


Prior to his association with 
Carnegie Tech, he had managed 
the general chemistry labora- 
tories of the B. F. Goodrich Co. 
for eight years. He is an alum- 
nus of the University of Mis- 
souri. Following graduation, he 
taught chemistry at the Uni- 
versity of Maine and, later, at 
the Universities ‘of Montana, 
Purdue and at Radcliffe College. 


A leading chemical firm recently made a test involving a 4” DeZurik 
Stainless Steel Valve on a line carrying cellulose acetate. After 10,000 
cycles, the DeZurik Valve was removed and dismantled. The engineer 
in charge reported there was no galling or pitting . . . . no deterioration President-elect of the Girdler 
of any kind! “In fact,” he said, “if I hadn't seen it taken out myself, I'd Co., Louisville, Ky., a division of 


was a ne o National Cylinder Gas, is W. 
any © ” valvel Roberts Wood. 


DeZurik Valves consistently rate test re- Wood joined Girdler in 1929 
after an association with Du 


ports like this. Their easy, non-lubricated Pont in Newark, N. J. Ten years 
operation guarantees maintenance-free in- later, he became manager of the 
stallations. They open wide with a quarter- gas processes division. He was 


turn, close dead-tight despite solids in the elected vice president in 1941 
and executive vice president in 


1948. Then, three years ago, he 
became a vice president and di- 
rector of National Cylinder Gas. 

He succeeds George 0. 
Boomer, who retired as Girdler’s 
operating head. Boomer will con- 
tinue as chairman of the execu- 
tive committee of the parent 
firm, 


W. Roberts Wood 


Gerhard A. Cook has been ap- 
pointed research laboratory 
administrator for Linde Air 
Products Lab in Speedway, 
Ind. George Omietanski has 
joined the research staff. 


The full line of DeZurik Valves includes models in a broad range of as Wmeniatlesl Sues 
materials (also with TEFLON’ faced plugs). They can be furnished to tute’s dept. of fibers and yarns 
operate manually, pneumatically, hydraulically (with or without posi- and director of the LTI grad- 
tioner) and electrically. Get the complete story on DeZurik Easy-Oper- uate school, has been selected 
ating, Non-Lubricated Plug Valves. Representatives in all principal by the University of Minne- 
cities. Or write Dept. E-7. sota to assist in the rehabili- 
tation of Seoul Nat’l Univers- 


D 1 RI S H O W E R c oO ° ity during the summer. 
e Sartell, Minn. A. N. Wohlwend has _ been 


* Reg-TM—DuPont named director of commercial 
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development for Escambia 
Bay Chemical Corp. 


Allen R. Kittleson has been 
named a senior research as- 
sociate by the board of direct- 
ors of Esso Research & Engi- 
neering Co. He is responsible 
for the invention of the fungi- 
cide—SR 406. 


James B. Bullit, Jr. has been 
appointed director of re- 
search of DuPont’s fabrics 
and finishes department. Roy 
B. Davis was named his 
assistant. Bullitt succeeds 
George Graves who is now 
general director of research 
divisions for the textile fibers 
department. 


Harold A. Levey, Sr. has re- 
ceived the 1956 honor scroll of 
the Louisiana chapter of the 
American Institute of Chem- 
ists for “his tireless efforts 
towards the advancement of 
the profession of chemistry.” 


Herbert B. Gausebeck 


The new manager of European 
operations for Armour Research 
Foundation of Illinois Institute 
of Technology, Chicago, is Her- 
bert B. Gausebeck. 

He will head up a “European 
Technical Observation Group” 
which has been set up by 
Armour as a service to Ameri- 
can companies to help them keep 
tabs on European developments. 

Twenty non-competing firms 
are expected to enroll in the plan 
by the time it goes into opera- 
tion in this month. Categories 
of observation will include chem- 
istry, metallurgy as well as me- 
chanical, electrical and chemical 
engineering. 

Gausebeck joined Armour Re- 
search in 1948 as supervisor of 
the plastics section in the chem- 
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corrosion probiem 


MIND? 


on your 


Throughout the industry, ATLAS means COMPLETE COR- 
ROSION PROTECTION. In construction of all types of plant 
equipment and facilities where corrosives are present, 
Atlas materials of construction are used to provide long 
term, low maintenance service. 


Atlas can help you with your problems with on - the - spot 
technical advice, engineering and design assistance, highest 
uality corrosion proof materials and construction services 
rom beginning to end. 
For data on corrosion proofing of a of the items listed 
below or on any other pieces of plant equipment, contact 
Atlas ... first in complete corrosion service. ... 
PLANT CONSTRUCTION 
ceilings manholes sumps 
curbing piers trenches 
food plant floors pits walls 
industrial floors stacks waste lines 
PLANT EQUIPMENT 
chemical tanks fume exhaust systems storage tanks 
continuous picklers pickling tanks tank trailers 
dip baskets plastic pipe systems tumbling barrels 
fume exhaust hoods plating tanks vessel exteriors 


formative data on the 
complete Atlas line. 


Write for your copy of A 
Bulletin CC+3 giving in- ( 


MINERAL 
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LIQUID CHEMICAL 
_FIRE® 


SNUFF IT FAST 
WITH POWER PLUS! 


€ THE HORN, pull the trigger, and wham! Another stubborn 
liquid chemical blaze dies... thanks to the extra fire-killing 
power of Kidde Dry Chemical Extinguishers! 

Examine a Kidde Dry Chemical Extinguisher closely, and 
you'll see why Kidde is first choice with firefighting experts the 
nation over. These lightweight extinguishers (for fast, easy aim- 
ing) have Kidde’s patented diffuser horns which give you up to 
44% more coverage than you get with conventional dry chemical 
extinguishers. Dependable and easy to operate, Kidde’s special 
trigger-finger grip permits even a novice fire fighter to tackle a 
blaze immediately . . . with confidence. 

Especially effective in fighting fires in L-P gas, oil, gasoline 
and other flammable liquids, Kidde Dry Chemical Extinguishers 
will not pack. Cartridge-operated Kidde extinguishers are avail- 
able in 20 and 30-pound capacities, while Kidde pressure-operated 
models come in capacities of 5 and 10 pounds. All Kidde pres- 
surized extinguishers have easy-to-read, dustproof pressure gauges, 
can be charged to U.L.-approved working pressures (150 pounds ) 
at any commercial air pump. In addition, the 10-pound model 
can be charged to 250 pounds for extra fire-fighting punch! It is 
U.L.-approved at either pressure. 

For more information on the complete Kidde Dry Chemical 
line, write today for Kidde’s Catalog P-8. 


Walter Kidde & Company, Inc. 
728 Main Street, Belleville 9, N. J. 


Kidde 20-pound 
dry chemical portable 
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istry and chemical engineering 
research department. 


W. B. Strobel 


A 1956-57 Sloan Fellowship 
has been presented to W. B. 
Strobel, of Continental Oil’s 
petrochemical department. The 
fellowship involves a_ year’s 
study under the executive devel- 
opment program at Massachu- 
setts Institute of Technology. 

A native of Kansas City, Kan., 
Strobel received his master’s de- 
gree in chemical engineering 
from the University of Colorado. 
He joined Continental Oil in 
1938 and served in various ca- 
pacities as technical assistant to 
the manager, petrochemicals; 
and, most recently, as director 
of projects development. 

Strobel, 33, is the fifth Conoco 
man in seven years to receive a 
Sloan Fellowship. 


Walter H. Zinn, noted scientist 
and director of the Argonne 
National Laboratory, has been 
presented with a special com- 
mendation by the USAEC, for 
his contributions to the real- 
ization of the commission’s 
programs during the past 10 
years. 


Ross M. Sims has been ap- 
pointed plant manager in 
charge of all operations of 
Allied Chemical & Dye’s 
Moundsville, W. Va., plant. He 
has been plant superintendent 
since May 1953. 


Ward F. Davidson and Edward 
Weidlein have received top 
awards from the Air Pollu- 
tion Control Association. 
Davidson, recipient of the 
Frank A, Chambers Award re- 
tired last year from Con Edi- 
son; Weidlein, who received 





Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 
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the Richard Beatty Mellon 
Award, is the former presi- 
dent of the Mellon Institute. 


Allan Kenneth Lazarus, cur- 
rently working toward a Ph. 
D. at NYU, has been awarded 
the 1956-57 fellowship of Al- 
lied Chemical & Dye Corp. 


Dale 8S. Davis, former professor 
of chemical engineering at 
Virginia Polytechnic Institute, 
has accepted a position at the 
University of Alabama as pro- 
fessor of engineering. In ad- 
dition to teaching activities, 
Davis is probably the most 
prolific and tireless producer 
of nomographs in the field. 


James <A. Melchore, former 
group leader in the plastics 
and resins section of Ameri- 
can Cyanamid’s Stamford Re- 
search Laboratories, has been 
appointed senior technical 
sales representative for 
thermoplastic compounds. 


John J. Reed has been named 
product manager of isocya- 
nates by National Aniline Di- 
vision; M. S. Rhodes holds a 
similar position for resin 
chemicals. 


James H. Lum 


Director of development of 
Monsanto’s organic chemicals 
division, since 1953, James H. 
Lum has just been promoted to 
manager of research and devel- 
opment, 

In his new position, Dr. Lum 
succeeds Howard K. Nason who 
has been appointed general man- 
ager of the company’s research 
and engineering division. 

Lum received his degree from 
Penn State in 1925 and a Ph. D., 
some years later, from Yale. He 
joined Thomas & Hochwalt Lab- 
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WILL HANDLE THEM ALL! 


Wedge and sealing rings molded from DuPont Teflon assure effi- 
cient, safe handling of all known industrial chemicals and corro- 
sives at temperatures varying from —120°F. to +500°F. Spring 
and metal parts are furnished in the metallurgical specification 
best suited to the particular service. In every way, you get a 
mechanical seal that is “John Crane” engineered to your require- 
ments—no matter how tough! 


The Type 9 Seal has and continues to solve innumerable problems 
where difficult-to-handle liquids and gases are involved . . . at pres- 
sures up to 750 psi. It can do the same for you. 


Use the Type 9 Seal on all rotating shaft equipment —centrifugal 
and rotary pumps, mixers, agitators, autoclaves, other equipment. 


REMEMBER: Your toughest problem can be the Type 9’s next success 
story. Send for full details today. 


Crane Packing Co., 6451 Oakton St., Morton Grove, Ill., (Chicago Suburb). 


In Canada: Crane Packing Co., Ltd., N., Hamilton, Ont, 





With this check valve 
and your imagination 


you can: 


© Cut inventory— drastically 

© Reduce costs —substantially 
e Be ready for any check valve 
emergency 


By combining a Durabla Basic Check unit 
with any standard pipe fitting you can make 
a complete check valve (see right). 

These unique check valves, through their 
interchangeability, reduce inventory sharply. 
You keep just the basic units on hand, and 
they're boxed, !abeled, and ready for quick 
installation in any El, Tee, Cross, coupling, 
tank head or other vessel (such as a “dry 
can”) as each job requires. 

Durabla valves cut costs, since all you buy 
are the working parts. What's more, they 
operate perfectly in any position. This elimi- 
nates stocking of te vertical and hori- 
zontal-operating valves, and permits installa- 
tion without ges in existing lines, or 
costly “positioning” in new installations. 

Made of stainless steel throughout, their 
versatility prepares you for any emergency. 
Durabla Check Valves will handle any 
liquid, gas or air —at all temperatures. They 
come in seven line sizes from ¥4” to 
2”. Write for details and bulletin CE 76 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street * New York 6, New York 


® 


eps gages hs 





DM.17 





NAMES ... 


oratories, Dayton, Ohio, in 1933, 
and came to Monsanto when that 
facility was acquired as the cen- 
tral research department, in 
1932. 


Glenn W. Poorman 


The election of Glenn W. Poor- 
man as a vice president of Esso 
Standard Oil Co. has been an- 
nounced by the firm. 

Since January 1954, Poorman 
has been a director of Esso 
Standard and, since last Fall, he 
has served on the executive com- 
mittee of the Esso board. 

Poorman is a former general 
manager of the firm’s supply 
department and a former di- 
rector of the Plantation Pipe 
Line Co. He joined the company 
at the Baton Rouge (La.) refin- 
ery, in 1932, following gradua- 
tion from Dartmouth and MIT. 

He will continue as contact 
director for the firm’s supply 
and transportation groups. 


M. E. Pettegrew is the new vice 
president of Sylvania’s tung- 
sten-chemical and parts op- 
erations. B. S. Ellefson is 
now a vice president in 
charge of engineering and re- 
search. 


Hermann C. Schutt has with- 
drawn as consultant to the 
Badger Process Div. of Stone 
& Webster Eng. Corp. and 
offers direct services to the 
petroleum and chemical indus- 
tries on the production of 
reactive hydrocarbons. 


Ralph F. Nickerson has been 
appointed a group leader of 
Shawinigan Resins Corp. to 
direct the firm’s textile and 
paper coatings program. 


Andrew F. Kritscher has been 
appointed manager of engi- 
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neering for Kaiser Aluminum 
& Chemical. 


Kenneth A. Spencer, president 
of Spencer Chemical, was re- 
elected chairman of the board 
of trustees of Midwest Re- 
search Institute. Harry More- 
land, president of Great 
Lakes Pipe Line, was named 
vice chairman. 


John G. Seiler has been elected 
president of Tube Turns, di- 
vision of Nat’l Cylinder Gas. 
He succeeds George O. 
Boomer who retired. 


James H. McClain, chemical en- 
gineer with the US Bureau of 
Mines for 14 years, has re- 
signed to become plant man- 
ager of zirconium production 
operation of Wah Chang 
Corp., Albany, Ore. 


Robert R. Lichliter has been 
named superintendent of 
Virginia-Carolina Chemicals’ 
plant at Fernald, O.; assist- 
ant superintendent is J. W. 
Haubner. Lichliter formerly 
spent 10 years in South 
America with Firestone Tire 
& Rubber Co. 


Dudley Tower and K. E. King- 
man are now directors of 
Union Oil Co. of California. 
They are vice presidents of 
production and manufactur- 
ing, respectively. 


W. Ward Jackson 


President elect of the Armed 
Forces Chemical Association, 
New York chapter—W. Ward 
Jackson—is a vice president of 
Commercial Solvents Corp. 

Jackson, a chemical engineer, 
has been associated with the 
chemical industry in sales and 
production capacities since 1933. 


CuemicaL Encineerinc—fuly 1956 





/ , 


fi try tte 

profits? (/)3 -- 
OKs Ch 
Fi 


sa 


.. @ Ducon engineered recovery system 
saves thousands of dollars 
in wallboard production. 


A leading manufacturer of wallboard experienced 


this problem, losing valuable profits in waste materials 
Pan which escaped not only in hole drilling but during sizing, 


c sca . ~ 
a trimming, beveling and mortising operations. To combat 


eee this problem Ducon engineers recommended a special 
installation which provided efficient, automatic collec- 
tion of waste materials and effected their return to 
the system for reprocessing. 

Today, many of Ducon’s maintenance-free Centri- 
fugal Air Washers help transform waste into wallboard. 
Here is another instance in which companies achieve 
greater profits from production economy, aided by 
Ducon installations. Whatever your dust control prob- 
lem, there is a Ducon unit designed to solve it. 

Send today for literature on this and other Ducon 
efficiency-engineered dust collection equipment. 





Canadian Branch: THE DUCON COMPANY of CANADA, Lid. 
275 James Street North, HAMILTON, ONTARIO 








f ‘ iM fact f / f f pment f 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 





when these hands are old and weak 


« 


will still be 


sound 


{ ))) ACE RIVICLOR’ 


Corrosion-resistant plastic piping 


Rivictor, newest of all rigid plastic pipe, heads the list for 
resistance to chemicals and excellent aging characteristics . . . 
plus high strength, toughness and easy workability. 


Riviclor is unplasticized polyvinyl chloride, specially formulated 

for process piping. Non-toxic, non-flammable, excellent 

“ insulating properties. Only half weight of aluminum. Never 
Approved needs painting. Smooth inner surfaces give you high flow 


For Use rates with low loss of head. 
With 


oe Use Riviclor for all in-plant piping of mild or strong 
pd corrosives at normal temperatures . . . for liquid lines where 
“sweating” or corrosive vapors are problems . . . for 

underground piping. Pipe, fittings, diaphragm 

valves from 4%” to 2”. 


Ask for Technical Bulletin CE-56, 
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nave 20% 8 Chloride Sot. $ 
Ferrie Chloride $ | Phenol 10% certain 
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During World War II, he served 
as special assistant to the vice 
chairman of the War Production 
Board and as an aircraft con- 
sultant to several WPB bureaus. 

The election took place at the 
association’s annual spring meet- 
ing, at the Roosevelt Hotel in 
New York. 


Victor Conquest 


The Industrial Research In- 
stitute Medal for 1956 has been 
presented to Victor Conquest, 
vice president of Armour & Co. 

The award has been awarded 
annually since 1945 to honor 
“outstanding accomplishment in 
leadership or in management of 
industrial research which con- 
tributes broadly to the develop- 
ment of industry or the public 
welfare,” 

When Conquest first began di- 
recting the firm’s research ac- 
tivities in 1931, his department 
consisted of some 15 persons. 
Today, his technical staff num- 
bers over 400 and, under his di- 
rection, has developed a variety 
of products including hormone 
and enzyme products and a wide 
line of chemicals from fats. 


Max E. Bretschger has retired 
as division president of 
FMC’s Becco Chemical Divi- 
sion to accept a position as 
senior technical advisor on 
peroxygen chemicals. The 
new president is Frederick A. 
Gilbert, former vice president 
and assistant division man- 
ager. 


Robert S. Ingersoll has been 
elected president of Borg- 
Warner Corp. Formerly, he 
was administrative vice presi- 
dent. 


R. L. Kunkel is the manager of 
the new Fort Worth, Tex., 
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office of Barada & Page, Inc., 
agricultural and _ industrial 
chemicals. 


John H. Nason has joined Col- 
orado Oil & Gas Corp., Denver, 
and has been appointed vice 
president of its subsidiary, 
COG Minerals Corp., producer 
of uranium ore. Mason is the 
former general manager of 
Olin Mathieson’s plant food 
division. 


Edward A. O’Neal, Jr., former 
vice president and director of 
Monsanto Chemical Co., is the 
president elect of Chemstrand 
Corp. He replaces Henry 
Bitler, who is returning to 
American Viscose Corp. 


Wm. B. Stephenson has been 
elected president of the Allen- 
Sherman Hoff Pump Co. suc- 
ceeding Homer E. Allen, who 
will serve as chairman of the 
board of directors. 


. J. Chyle, director of Welding 

research, A. O. Smith Corp., 
Milwaukee, has been elected 
president of the American 
Welding Society. 


William F. Gunning is been ap- 
pointed assistant chief project 
engineer for Beckman Divi- 
sion, Beckman Instruments, 
Inc. 


Herbert E. Sileox 


Merck & Co. has appointed 
Herbert E. Silcox to the new 
position of technical director for 
the eccmpany’s chemical division. 

As technical director, Dr. Sil- 
cox will direct a coordinated 
scientific group for product and 
formulation development as the 
basis for increased technical 
service to customer industries. 

Sileox joined the firm’s re- 
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NO SHAPE TOO SCREWY 


for ACE Rubber Linings 


and Coverings 


Most any size or shape of special process- 
ing equipment can be lined or covered 
with quality Ace hard or soft rubber .. . 
for meticulous protection against corro- 
sion, to resist abrasive wear, or to pro- 
vide electrical insulation. Ask for recom- 
mendations. 


STOP 
VALVE 
CORROSION 


at lower c 


There’s an Ace hard rubber, rubber- 
lined, or plastic-lined valve for 
every corrosion application. Sizes 
from 2” to 24”. Diaphragm, 

gate and check types. 

Free Bulletin CE-52 lists 

chemicals that can be 

handled. 


FOR HIGH PRESSURES 
OR BIG PIPE LINES 


Ace Rubber-Lined Steel . . . strength 
and pressures of steel plus chemical re- 
sistance of hard rubber. Excellent for 
alkalis, most inorganic acids, many or- 
ganic acids, all salts, bleaches. Sizes 14” 
to 24” and up. Bulletin CE-52. 


atte ee 
- 


ACE-HIDE 
ACID PAIL 


Practically indestructible 


Its made of a new rubber-plastic material 
that’s tough, resilient, suitable for han- 
dling most acids and alkalis. 3-gal. size. 
Easy-pour, drip-proof spout, Also 1-qt. 
and 2-qt. dippers, hard rubber bottles, 
etc. Write for name of nearest dealer. 
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search and development organ- 
ization, in 1942, as a chemical 
engineer. Soon after, he became 
head of the chemical engineer- 
ing development section. In 

tw oh. 1947, he was appointed assistant 
PPERIIATER director of development and, di- 
vA hi rector of process development, 
in 1950. 


Albert E. Forster 


The president and chairman of 
the board of Hercules Powder 
Co., has been named recipient 
of the 1956 Memorial Award of 
the Chemical Market Research 


* 
power”? HCR Assn. for his contributions to 


market research in the chemical 


industry. 
HOT LIME The award was presented at a 
dinner meeting of Association 
ZEOLITE members May 23, ‘ 
Forster was elected chairman 
TREATMENT of the Ft: of Hercules in 
March of this year. He has been 


— , at . president of the firm since early 
@ Start with the simplicity of operation ...add the low Seth neo Aeathew simee 2066. 


operating costs of hot lime-zeolite softening ... all made 
: : P Charles W. Kleiderer has been 
possible by the outstanding high-temperature performance appointed a vice president 


of Nalcite HCR in the zeolite softeners. Results: Zero hard- and a member of the board of 
: ‘ directors of Penn-Plastics 
ness water, from virtually any raw water source, with a Corp. William F. Kelly has 


minimum of testing and control required. See your water joined the firm’s engineering 
treating equipment manufacturer for details on new or = 


conversion hot lime-zeolite treatment for your plant.., Thomas E. Deger has been 
. . : named director of organic re- 
and for top softener efficiency, specify Nalcite HCR. search for Penneslt. He trans- 
* Reg. Trademark of The Dow Chemical Company ferred to the firm’s White- 
marsh Research Labs in 1952 
NATIONAL ALUMINATE CORPORATION - when Phacpies Chemicals be- 
6236 West 66th Place ° Chicago 38, Illinois came a division of Pennsalt. 


In Canada: Alchem Limited, Burlington, Ontario : : 
Irving Roberts is now director 


of planning for Reynolds 
vi Metals Co., Louisville, Ky. 
When you use Nalcite resins, you take ry For the past five years, he has 
advantage of Nalco’s long and broad i served the firm as a consulting 
experience in water and process n engineer. 
technology. id 
James H. Dempster is now gen- 
eral manager of Republic Flow 
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Meters Canada Ltd. Form- 
erly, he had specialized in 
plant development engineering 
in the fats and oils field. 


M. P. Love has been promoted 
from manager of Shell Oil’s 
Houston refinery te manufac- 
turing vice president of the 
firm, with headquarters in 
New York. 


OBITUARIES 


G. Edwin White—Chairman of 
the department of chemical 
engineering at City College, 
died May 2 of a cerebral 
hemorrhage after a brief ill- 
ness. He was 52 years old. 

Professor white earned his 
own B. 8. degree at City at 
the age of 19. He graduated 
summa cum laude with a 
straight “A” average. 

Following graduation, he 
began teaching as a fellow in 
the School’s chemistry depart- 
ment. He earned his M. A. at 
Columbia in 1927 and, ten 
years later, his Ph. D. 

In total, Professor White 
taught thirty three years at 
City; and became department 
chairman in 1947. 

He was a frequent contrib- 
utor of chemical engineering 
articles to various journals. 


Eugene C. Crittenden, 75, re- 
tired associate director of the 
National Bureau of Standards 
and U. S. representative on 
the International Committee 
on Weights and Measures 
from 1946-54, died March 28. 


John H. Gibbon, Sr., 84, profes- 
sor emeritus of surgery at 
Jefferson Medical College, died 
March 13. 


Arthur A. Blanchard, former 
professor of chemistry at 
Massachusetts Institute of 
Technology, died March 25. 


Victor Zahn, 69, retired chem- 
ist for Shell Development Co., 
Emeryville, Calif., died April 
18. A native of Germany, he 
came to this country in 1929 
and joined Shell the same year. 
He retired in 1949 as assistant 
head of the analytical depart- 
ment. 
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FOR PLANNED EFFICIENCY 


LET ALVEY ENGINEER YOUR 
CONYEYOR INSTALLATION 


“Know-how” is knowledge gained from every job...to 
help do the job better every time. There's no substitute 
for this practical experience... particularly when it comes 
to planning your in-plant transportation. 

ALVEY Conveyor Engineers have tackled problems very 
similar to your own...in many different industries. Let them 
show you how efficient a knowingly engineered conveyor 
system can be. 


ee 


le a product, you odd 


Every time ” vvithout incre 


to its cost.- 








te So, for profit's sake...comvey your products. 


a 








~ 


ALVEY CONVEYOR MANUFACTURING COMPANY 
9343 Olive Street Road «+ St. Lovis 24, Missouri 
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‘“‘Here’s another 
on Pritchard 


“You mean the twist on the fan blade?” 


“Yes. It’s part of the patented design of Pritchard's 
fan. Incidentally, this fan was designed specifically 
for cooling tower service. Also notice the use of 
monel metal in the blades.” 

“Just what is different about its design that makes 
the Pritchard tower more efficient?” 


“Each blade is pitched in such a way as to pump 
as much air at the hub as at the tip of the fan blade. 
Even the hub design is unique.” 


“Now, I understand. In other words the hub and 
blade design permits back-flow near the hub and 


. . ” 
increases efficiency. 


336 


exclusive feature 
Towers, Joe!” 


“Right. This means the fan operates on less horse- 
power—a big savings to you.” 


- sure like the way the blades are fastened to the 
ub.” 


“That’s another interesting feature, Joe. It’s a real 
simple and rugged connection that enables us to 
change the pitch of the blades quickly and easily.” 


“Those Pritchard designers and engineers think of 
everything! That's why I always think of Pritchard, 
first!” 


j. F. PRITCHARD & CO. OF CALIFORNIA 
4625 Roanoke Parkway, Kansas City 12, Mo. 
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“Here's 
another 
exclusive 
feature on 
Pritchard 


Towers, Joe!" 


Complete staff of 
Pritchard engineers 
are available 

to you! 


Pritchard maintains a staff of trained, 
experienced engineers in Kansas City to 
handle your individual problems when- 
ever you invest in a Pritchard Cooling 
Tower. 

These engineers are readily available to 
you. They can provide you with a com- 
plete inspection service and counsel when- 
ever you desire. 

Pritchard also has, of course, a permanent 
full-time staff of field superintendents, 
all of whom have many years of continu- 
ous service in erecting cooling towers. 
Here is solid assurance of fast erection. 
quality workmanship and a minimum of 
interruption to your plant operation. 
Pritchard Cooling Towers are built to 
meet or exceed the new Cooling Tower 
Institute standards! 


WRITE FOR PRITCHARD 
COOLING TOWER BROCHURE 
“ANSWERS TO THE 15 QUESTIONS 
ABOUT PRITCHARD INDUCED 
DRAFT COOLING TOWERS” includes 
tips on evaluating cooling tower bids, 
and other factors to consider when choos- 
ing a tower, Write for your complimentary 
copy today on your company letterhead! 
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/NOUSTAY'S PARPTMER /OR PROGRESS 


fsx.Pritchard co. 


OF CALIFORNIA 


A DIVISION OF J. F. PRITCHARD & CO. 


* Dept. 541, 4625 Roanoke Parkway 
a Kansas City 12, Mo. 


Letters: Pro & Con 





Pro: Physical Equilibria 
Sir: 

It is with greatest interest 
and appreciation that we have 
followed Dr. Corrigan’s series 
of articles in Chemical Engi- 
neering (CE Refresher). 

We are especially looking for- 
ward to the series on physical 
equilibria and separation proc- 
esses which you mentioned were 
forthcoming. 

G. VAN DEN BOGAERDE 
National Petro-Chemicals Corp. 
Tuscola, Ill. 


Which Reduction Catalyst? 


Sir: 

In your last inventory issue 
(p. 38) your review of New 
Processes and Technology states 
that the Sinnova plant in Tou- 
louse, France, uses a_ nickel- 
chrome catalyst for the reduc- 
tion of fatty acids to fatty al- 
cohols. 

General practice is to em- 
ploy Adkin (copper-chrome) cat- 
alysts. We find in the periodical, 
“Oleagineux” (Nov. 1954, p. 
802), a description of the Sin- 
nova plant which states that 
Adkin catalyst is employed. 

In view of this discrepancy we 
wonder whether an error has oc- 
curred in your paper or whether 
you have reliable information on 
the use of nicke] for this pur- 
pose. 

Dr. ING. BAYER 


Lurgi Gesellschaft fur Warme- 
technik m.b.H. 

Frankfurt am Main, Germany 
» We asked Sinnova’s U.S. repre 
sentative to clarify this question 
for us; see next letter.—Ep. 


This Catalyst Is Cheaper 


Sir: 

Nickel-chrome, copper-chrome 
and similar materials have been 
investigated by many organiza- 
tions, including Sinnova, for use 
as high-pressure fat hydrogena- 
tion catalysts. Copper-chrome 
has probably been used by Sin- 
nova for a longer time than any 
other catalyst. It is not being 





Cc. H, CHILTON 


Due to the rather high cost of 
the above-mentioned metals, the 
Sinnova Co, has carried on a con- 
tinuous program of research to 
develop a catalyst of satisfactory 
performance at lower cost per 
pound of product. 

These efforts have met with 
considerable success. I regret 
that I am not at liberty to dis- 
close the nature of the catalyst 
now being used; I can state only 
that within the past year the 
cost of catalyst has been reduced 
to about one-third of the pre- 
vious value. 

F, W. DITTMAN 
Rust Engineering Co. 
Pittsburgh, Pa. 


> See the next letter for newa of 
another, closely related develop- 
ment,— Eb, 


This Catalyst Is Selective 
Sir: 

In your January 1956 Annual 
Review, you published (p, 187) 
a piece headed, “Choose Your 
Route to Fatty Alcohols.” We 
thank you very much for having 
cited the new SBA process of 
catalytic hydrogenation for the 
preparation of fatty alcohols. 

However, you mention that 
hydrogenation processes tend to 
saturate the double bonds of un- 
saturated fatty acids. In this 
connection, we take the liberty to 
catch your eyes on the fact that 
we have also perfected a process 
for the preparation of unsat- 
urated fatty alcohols by hydro- 
genating corresponding free un- 
saturated fatty acids or their 
derivatives, such as their esters 
of mono- or polyvalent alcohols. 

This new process is based on 
the use of a selective hydrogena- 
tion catalyst which orients the 
hydrogenation selectively to a 
complete reduction of the car- 
boxyl group into the hydroxyl 
radical, while keeping up sub- 
stantially all the eventual double 
bonds of starting materials, 

This new process is covered by 
Belgian Patent 540,285, as well 
as by many other copending ap- 
plications in several countries, 
including U.S.A. 


COOLING TOWERS GAS & AIR TREATING SOUIPMENT 
PEPRESENTATIVES IN PRINCIPAL CITIES FROM COAST TO Coast 


We would like to clear up that 





used now, however, 
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PRO & CON... 


the SBA abbreviation in the ex- 

: pression, “the SBA process,” re- 

The ver) latest m fers to our company’s name, not 
your government’s Small Busi- 


Package Type Plants ness Administration. SEO 


4 F. BRACONIER 
Producing Societe Belge de |’Azote et des 
Produits Chimiques du Marly 
Liege, Belgium 


OXYGEN 


anu Detergent Alkylate in U.K. 
Sir: 

N | if R 6) G E N In your April 1956 issue (p. 
124) you referred to the coming 
on stream of a new detergent 
alkylate plant in Scotland. 

You continued, “Only pre- 
viously existing U.K. dodecyl 


» 
Simultaneously benzene plant, that of Imperial 
- ee aR NATE RRS aay Chemical Industries, did not 


meet the (British) nation’s to- 
tal requirements.” 

For I.C.I you should have sub- 
stituted Monsanto Chemicals 
Ltd. We have been until recently 
the only, and still are a major, 
source of alkyl benzene both for 
British and overseas detergent 
industries. 

W. D. GARNER 
Monsanto Chemicals Ltd. 
London, England 


Con: Dual Nomenclature—I 


Sir: 

AIR DUO DRYER It seems to me that there is a 
LIQUID NITROGEN PUMP small error in the article, “Short- 
LIQUID OXYGEN PUMP cuts for Transient Heat Flow” 
(Feb. 1956, pp. 183-6). The 
authors say that Solution (b) 
does not meet the Fowler rule 
while Solutions (d) and (e) do. 
However, the values in their 
chart show that the unmodified 
Schmidt method, Solution (b), 
With the introduction of our latest, improved design Package does meet the requirement of 
oe Generating Plants, production of high purity Oxygen and Fowler’s rule, as given by their 
itrogen simultaneously increases production 60% over the Eq. (9), and Solutions (d) and 

production of Oxygen alone, plus a corresponding reduction in (e) do not. 
the cost of manufacture. Due to its compact design, a minimum However, these comparison 
of floor space is required and streamlined panel assembly in- values appear to be invalid any- 
sures instant visibility of all control gauges. Stock sizes from way. The symbol N is defined in 
1500 to 10,000 cu. ft. per hour. Larger and smaller sizes avail- the nomenclature as the number 
able. 99.99% Argon available on large size plants. of sections the body is divided 
eee ‘' . into. This would be 4 for Solu- 
We invite your inquiry. | tions (b) and (d) instead of 1, 
| and 8 for Solution (e) instead 
INDEPENDENT ENGINEERING COMPANY. Inc. of 0.5. I presume that this is 
of the same N used in Fowler’s rule. 
It then follows that all three solu- 





CONSULTING - + RESEARCH ‘ 
awe ACETYLENE OXYGEN = HYDROGEN  MTROGUX tions meet Fowler’s rule for con- 
Sign’ " : vergence. In fact, the “crude” 

ie et tte eset i 
O'PALLON, 7 ILLINOIS | Schmidt method of Solution (b) 
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meets Fowler’s rule if only one 
section was taken in the body. 

The values of N used by the 
authors in their summary chart 
are shown by the text on p. 186 
to be derived from 

N hax/k 

But according to the authors’ 
Eq. (8), 

N = (t* ys (é. t,) 
which should have nothing to do 
with Fowler’s rule for con- 
vergence, 

STANLEY WONG 
Los Angeles, Calif. 
>» Reader Wong’s difficulties are 
echoed—and explained—in the fol- 


lowing letter from another reader. 
—ED. 


Con: Dual Nomenclature—Il 
Sir: 

In the article, “Shortcuts for 
Transient Heat Flow” (Feb. 
1956, pp. 183-6), reference is 
made to C, M. Fowler’s rules for 
solutions of transient conduc- 
tion. In Eq. (9) you use the sign 
= (equal to or less than). Ac- e 
cording to Fowler’s original [ [ : d 
paper, this sign should be = ong | e an 


(greater than or equal to). 





we 

In the table of nomenclature, 
the term N is. defined as “num- enduring accuracy 
ber of sections body is divided e e e 
into.” This definition holds true is built in! 
for the first part of the discus- Wh HELICOID Ga S 
sion only. When used in Fowler’s Y ge 
rule, ® Sustained accuracy of HELICOID Gages last longer! 


N = hax/k through years of hard service comes Socket (1) Is one-plece drop 
as shown in Fig. 4. from superior design and construction. forging, streamlined to reduce 


p _ WALTER R, SUPINA The HELICOID Gage has many unique poselbility of clogging. 
ennsylvania State University and exclusive features. It is not only a Bourdon tube® (3) is alloy steel, 


niversi > a. , 
University Park, Pa pressure instrument of the utmost pre- stainless steel or K Monel. 


© Mesers. Wong’s and Supina’s ob- cision but one that requires but a mini- Tube is welded to forged socket 


i ici : d tip (4). 
servations were anticipated and mum of maintenance throughout a long (2) and tip (4) 
confirmed in a letter we received service life Connecting link and link screws 


from Co-Author Granet shortly ‘ ; (5) are K Monel. 
after the article appeared.—Ep. The smooth rotation of the spiral 


movement and cam outlasts and out- ceatan soatetaai 
performs other gage types. There are oPnesihes Gechen wake tes 
no gear teeth to wear out, available. 
HELICOID Gages are available to meet 
Sir: every type of pressure indicating re- 
I find that there are some cor- quirement. Ranges are from 15 to 20,000 
rections that have to be made p.s.i. and vacuum or compound. 
in the article Bob Gould and I 
wrote. These are: 
¢eLast term in last line of 


Fig. 4 has the wrong sign. It ee ro 
should read M > 2N + 2. AE co Helicoid Gage Division 


eIn Eq. (9) the inequality ; 
is reversed. It should read M — 2 AMERICAN CHAIN & CABLE 
= (N+ 1)" -1 


*The symbol N appears to ») 929-E Connecticut Avenue + Bridgeport 2, Connecticut 
have been used in a dual sense. ee 


Helicoid movement (6) is cor- 


Con: Dual Nomenclature—Ill 


Write for catalog today 
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TRIPLE ADVANTAGES EFFECTED BY 


National-U.S. 
EVAPORATIVE CASCADE COOLERS... 


at the sulphuric acid plant of 
The Eagle-Picher Company 
Galena, Kansas 


A unique installation of National- 
US. large evaporative cascade type 
coolers is solving the cooling prob- 
lem for The Eagle-Picher Company 
in the manufacture of sulfuric acid 
at Galena, Kansas. 

Each cooling unit combines the 
water cooling principles of a con- 
ventional wood tower with the heat 
exchanger principle of National-U.S. 
cast iron cooling sections through 
which the acid flows. 

The advantages are three-fold: 


1. SAVES WATER in an area where 
water is scarce—makeup quan- 
tity equal to evaporation and 
blowdown losses only. 

2. SAVES SPACE—takes up little 
more room than a conventional 
raw water cooling system. 


3. SAVES IN FIRST COST—because 
of reduced space and by eliminat- 
ing a separate cooling tower. 


Exterior view of the coolers at Galena, Kansas 
sulfuric acid plant of The Eagle-Picher Company. 
Note the resemblance to a conventional cooling 
tower. Circulating water pumps can be seen at 
the left. 


Looking down on water sprays in operation at 
the evaporative cooler. (Installation was made 
by Leonord Construction Co., Chicago.) - 


The entire cooling area is blanketed 
with spray from a series of jet 
nozzles forming a checkerboard um- 
brella of water over the coolers and 
pit. Water circulation quantity is 
two-and-a-half times that of a con- 
ventional installation. A propor- 
tionate cooling effect is exerted on 
the heated water from the heat 
transfer surface, plus considerable 
evaporative effect from warm water 
on the surface of the sections. 

Over two years of operating expe- 
rience has proved the efficiency and 
the triple advantages of this installa- 
tion of coolers designed by National- 
U.S. engineers. 

For full information, get in touch 
with National-U.S. Heat Transfer 
Division, whose engineers will also be 
glad to discuss your particular cool- 
ing problems with you. 


HEAT TRANSFER DIVISION 


National-U.S. Radiator 


CORPORATION 





HEAT TRANSFER DIVISION HEADQUARTERS 
342 Madison Avenue, New York 17, New York 
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Estimated Costs of Acid 


Pickling process ......... Conventional 
Pickling capacity .. 
Normal acid use, tons yr. of 
i ee 
Free acid in effivent 
Acid recovered, tons/yr. of 
100% H:SO." ....... ‘ 
Capital investment, $1,000. . 
Fixed charges, $/dayt . 
Utilities 


Raw materials .. 


Total recovery costs, $/day 
lron oxide credit, $/day... 
Net recovery costs, $/day.. 
Net recovery costs, $/ton 


100% H:SO.... 35.40 


*Bosed on 15% acid loss during pickling and 
98% recovery on acid charged to recovery 
plant. 








In Fig. 4 it is used to denote 
N = hAz/k, while in the nomen- 
clature (and in the text) N is 
used to denote the number of 
sections the body is divided into. 
These should have been dis- 
tinguished by use of different 
symbols. 

IRVING GRANET 
Oak Ridge School of Reactor 
Technology 
Oak Ridge, Tenn. 


Pro: Correct Acid Costs 
Sir: 

Your interesting article, “HCl 
Regenerates Waste Pickle Liq- 
uor” (Feb. 1956, p. 132), de- 
scribes the Ruthner process and 
gives the cost of recovered H,SO, 
for a high-acid pickling line 
(about 25,000 to 50,000 tons/yr. 
recovered acid) as about $12 to 
$14 per ton. I would appreciate 
clarification of the cost table in 
which these figures appear, since 
I am probably missing a point. 

From your figures I computed 
a lower limit of about 364 years 
as a period of writeoff. It is in- 
conceivable to me that this pe- 
riod could have been intended as 
a period of writeoff for H,SO, 
and HCl acid-handling facilities 
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Recovery by Ruthner Process 


High-Acid Conventional High-Acid 
2A 


553 

572 

33 

127 127 
1,285 1,186 

145 145 
1,140 1,041 


14.05 31.80 12.50 


tBosed on annuel charges against investment 
of 10% for amortization, 4% for maintenance, 
2% for insurance ond taxes, 3% for interest, 
360 doys/yr. 








Safety for an aircraft test facility at Pratt & Whitney 


with many moving parts, evap- - 4 
orator, roaster, columns, ete. A Aircraft Plant, using BS&B Model DV Rupture Discs. 


period of less than 10 years 
would be more in line, but would TY i i. A a} 5 
increase the cost of the recovered e $ & is 

sulfuric acid in all cases pre- 


sented well beyond the base fig- Now Handle Even “Tougher” Applications With 


ure of $20 per ton given for new 
sulfuric acid. The New Model DV Rupture Disc... 

The figures given as weekly 
costs would imply a fraction of 


one operator operating all these FEATURES OF THE MODEL DV DISC bd High 
Temperature 


facilities on a 24-hr. basis. Also, : 
dividing the sum of the weekly Y Unrestricted, Instantaneous Opening 


costs by weekly product yields In Sizes 1” Through 36”. © Alternating 


0.1 of the unit cost of acid given Y Greater Safety — Operates Closer To Pressure and 
in the table. Disc Rupture Pressure. Vacuum 

I suspect that the whole table VY Minimizes Metal Creep Due To 
got scrambled up somewhere, un- Elevated Temperatures And Pressures. ©® Cycling 


less I am scrambled up myself. VY Pressure Ratings: 5 Ibs. To Several 
JOHN SHACTES Hundred Pounds. - oa 
rv 


eee — Chemicals Co. VY Temperature Ranges: Sub-Zero To 
? ecatictrnes 900° F. 


>» Reader Shacter is right; the 
whole table got scrambled up when USE BSaB SAFETY HEADS! 
we made the decimal-point error Utilize Our Research Facilities In Selecting Model 
referred to in the third paragraph DV Discs For “Tough” Applications. 

above and compounded the con- 
fusion by failing to distinguish 
between 60° Be. acid and 100% 


acid, With the help of Blaw-Knoz SLACK, SIVALLS & ‘omnes 


engineers, we have prepared a cor- 
rected and expanded table of acid 

recovery costs which should be sub- =) RYSON ’ INC. 

stituted for the table published on Sofety Head Division, Dept, 2-"7 

p. 134 of the February issue. Basis 7500 Eost 12th Street Kansas City 26, Missouri 
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CHROMATOGRAPHY 


1] 1 


TEXTILES CHEMICALS 


10 


2, SOLKACFLOC 


RECOVERY 


8 4 


7 D 


ADHESIVES 6 PLASTICS 


FLOORING 


5) 


METALS 


Save dhe with Solka-Floc! 


In the fields indicated above, and many others, leading 
manufacturers have taken the time to study and apply 
SOLKA-FLOC—and saved money! 

Typical uses of this remarkable material —99.59% chemi- 
cally pure cellulose—are: As a processing aid, filler, binder 
or extender in rubber, plastics, pharmaceuticals. As an ad- 
sorbent in chromatography. As a dust on rubber thread to 
reduce wear on knitting machines. 


SOLKA-FLOC IS ALSO AN OUTSTANDING FILTER AID 


Many industries use economical, efficient SOLKA-FLOC for 
filtering. Its finely divided particles give you more volume 
of clarified filtrate because they trap the tiniest of sus- 
pended solids, SOLKA-FLOC effectively adsorbs many metals 
such as iron, copper, and other impurities. It can be burned 
for recovery of valuable solids, It is chemically inert. 

SOLKA-FLOC is easy to handle. Prevents losses of cake by 
pressure drop. It forms an extremely stable cake, gives 
longer life to precoat. 

Let us help you “Round-The-Clock.” Write us today 
about your product or process problem, Dept. DF-7, our 
Boston Office. 


BROWN fi Sisco 
Berlin, New Hampshire 


General Sales Office: 150 Causeway Street, Boston 14, Mass. 
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for these corrections is explained 
below.—Eb. 


Acid Costs Explained 
Sir: 

In the written material we 
handed you during our discus- 
sion of the Ruthner process, it 
was pointed out that the capacity 
figures in the cost table referred 
to tons of 60° Be. acid normally 
consumed by a steel plant. 

In order to obtain tons of 
100% acid recovered per year, 
it is necessary to correct for the 
60° Be. figure as well as subtract 
a 15% rinse-water loss normally 
encountered in pickling opera- 
tions. On this basis, a plant that 
would normally consume 10,000 
tons of 60° Be. acid would re- 
cover 6,470 tons/yr. of 100% 
acid from the recovery process. 

It was deemed advisable to 
state the capacity of the plant 
in this manner, because in many 
steel plants the only consumption 
figure available is the tons of 
acid purchased, readily obtain- 
able from their accounting rec- 
ords. In this manner the steel 
plant operator can conveniently 
compare the size of his pickling 
operation with those listed in the 
table. 

Admittedly, when operating at 
25% free acid the acid consump- 
tion for a given amount of steel 
pickling will be increased. How- 
ever, as pointed out above, the 
capacity figures are meant to 
refer to the size of the pickling 
installation and were carried 
through in the discussion of 
high-acid pickling. This _ in- 
creased consumption is indicated 
by the figures in the new table 
for tons of acid recovered. 

M, M. RAMER 
Blaw-Knox Co. 
Pittsburgh, Pa. 


Pro: Better Treatment—I 
Sir: 

I read your article, “Here’s 
How You Could Be Treated Bet- 
ter,” by Herbert R. Northrup, 
in your April issue (p. 214). 

I wish to compliment your 
editorial policy in printing this 
type of article. This particular 
article, I feel, is very good and 
is the type of information which 
must be presented to manage- 


CHEMICAL ENGINEERING 





W-S FORGED STEEL UNIONS... 


ments throughout the country in 
order to raise the status of the 
engineer in industry. It is my 
personal feeling that only 
through raising the engineering 
status will we attract more high- 
caliber young men into the en- 
gineering profession. 

G. H, SILVER 
Titeflex, Inc. 
Springfield, Mass. 
P Another reader expresses a dif- 
ferent point of view in the follow- 
ing letter.—Ep. 


Pro: Better Treatment—IlI 


o ISTURBING is the word for These Features are 
agg lg oll YOUR GUARANTEE of a Safe, 


your April 1956 issue (p. 214). 
I disagree particularly with his ° . s s 
statements regarding the setting Tight Union Connection ‘ 
of salaries, 

The article includes three 
points on establishing engineers’ 
salaries. The first two say, in 


ee ee 7 1. FORGED STEEL CONSTRUCTION — 


for area and industry.” The _ 
third point says, “Keep salary eames Pet” 3 Py =! ASTM A-105, GRADE 2 
and prerequisites of profession- asset aad : 
als well above those of rank-and- Ca 
file workers.” These points are “4 2. SPHERICAL-TO-ANGLE MATING SURFACES 
very smoothly said, but are self- vy mn ; 
contradictory. ; | = Os 

“geet ap RG TEP | * 3. ANTI-GALLING, CADMIUM-PLATED NUTS 
I know (oil, chemicals and steel), y 
engineers’ salaries in the first 5 
to 10 years remain below those eoeoeoeeeeeeeeeree eee eee? 
of the rank-and-file, if by rank- 
and-file one means those em- , , , 
ployees who are actually getting W-S Forged Steel Unions give you the kind of pro- 
the physical job of manufactur- tection you need in high pressure piping systems. 
ing done. This situation is "o They're designed with precision-machined spherical- 
wore Papacy by nO worse — it to-angle mating surfaces for positive seating, free 
was or 30 years ago, It may * eR “n pines are slightly out of line. 
in itself be bad, or it may be Ree: RE ere When pipe are Cy Pee 4 
good, but it is a tradition which Cadmium-plated nuts resist galling and seizing an 
must be changed if all three forged steel construction gives you 


points of Mr. Northrup’s article the extra strength you need in high 
are to be fulfilled by an employer. emere serving 

Smooth statements like these afar eer Jable in 3000 
(along with high-powered re- W-S Unions are available in ‘ 


cruiting—aptly criticized by Mr. Sold Through Ib. class, sizes %” to 3” in screw-end 
Northrup—and a great deal of Leading and socket-welding types. Send today, 


talk of shortage of engineers) Distributors. for your copy of Bulletin U-1. : 
are creating unrest among pro- 


fessional people. I trust that 


your publication will carry other WW. \ 
articles which will assist en- - W-S £ | T T i i G S D | Vv | S | } 
gineers to arrive at a judiciously acai an ee 
chosen course of action. c, 


JOSEPH BYRNE ; MPANY, INC. 
Union Oil Co. of California KP H. K. PORTER CO 
Concord, Calif. *eeeue Roselle, New Jersey 
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LEAD 


IS THE 
METAL 
THAT 
HEALS 
ITSELF |! 


In contact with many highly corrosive chemicals, in- 
cluding chromic, sulfuric, sulfurous and phosphoric 
acids, lead reacts instantly to form an adherent and 
insoluble surface film. No matter how often this skin 
is damaged, it re-forms automatically to give full pro- 
tection against corrosion. Lead alone among metals 
and synthetic materials, has this inherent ability to 
heal itself immediately. 


For piping, fittings and lining of chemical equip- 
ment, lead has other definite advantages. It is 
relatively inexpensive, extremely durable, pliable and 
malleable. It is easily salvaged and the scrap value of 
lead is usually a high percentage of its original cost. 


Federated Research conducts a constant study of 
lead and its applications. Federated sales engineers 
can give the best possible technical help in soiving 
your corrosive-handling or storing problems. 


Write for Federated’s Lead Handbook for the 
Chemical Process Industries. Or call any of our 12 
plants and 23 sales offices if you have an immediate 
chemical corrosion problem. 


Sedodided lille 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 
in Canada: Federated Metals Canada ltd., Toronte and Montreal 


Aluminum, Anodes, Babbitts, Brass, Bronze, Die Casting Metals, Lead, Lead Products, Magnesium, Solders, Type Metals, Zinc Dust 
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Meet Your 





Russell G. Dressler 


HOW THIN ARE UNITED 
STATES ENERGY RE- 
SOURCES? PAGE 173 


Russell G. Dressler probably 
is more acutely aware of U. 8. 
energy resources than most any 
other contemporary chemical en- 
gineering author. In a very per- 
sonal manner he has wrestled 
with the problem of dwindling 
energy sources which he surveys 
in “How Thin Are U. S. Energy 
Resources?”, p. 173. 

During the period 1946-1953 
as Chief, Gas Synthesis Demon- 
stration Plant, Louisiana, Mo., 
Dr. Dressler was in charge of 
the Bureau of Mines large-scale 
experimental program to develop 
synthetic liquid fuels. Various 
aspects of this program dealt 
with coal gasification, gas puri- 
fication, oxygen production and 
Fischer-Tropsch processes. 

Before joining the Bureau of 
Mines pioneering effort, Dr. 
Dressler gained valuable experi- 
ence with another prime energy 
source—petroleum, From 1944 
to 1946 he supervised research 
and development programs in 
petrochemicals and petroleum 
treating for California Research 
Corp. 

During World War II, the 
Chemical Corps, U. 8S. Army em- 
ployed Dr. Dressler’s talents in 
the role of Senior Chemical En- 
gineer-at-Large. He served as 
coordinator of chemical plant de- 
sign; representative in charge of 
technical phases of design, con- 
struction and startup of an 
organic chemicals plant; and 
Senior Technologist and Advisor 
for layout, startup and operation 
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Authors... 


of 10 chemical production plants. 
Since leaving the Bureau of 
Mines, Dr. Dressler has been 
Technical Assistant to the Presi- 
dent, Atlas Powder Co. conduct- 
ing process and economic studies, 
company diversification planning 
and surveys. Also, he has been 
a chemical engineering consult- 
ant working under contracts for 
Hercules Powder Co. and Hydro- DEPENDABLE 
carbon Research, Inc. 
At the present time, Dr. Mmtb-% Shee: - Benes, | 
Dressler is Manager of Chemi- 
“al Engineering Research, South- 
west Research Institute, San 
Antonio, Tex. 


MANZEL LUBRICATORS assure positive 
force feed lubrication for the protection of 
A a a ee 

model just right for your needs. Our field 


engineers are available for consultation 


Robert R. Cruse 


HOW THIN ARE UNITED 
STATES ENERGY RE- 
SOURCES? PAGE 173 


Robert R. Cruse, coauthor 
with Dr. Dressler, contributes 
from a background gained work- 
ing directly with U. S. mineral 
resources. At the Southwest 
Experiment Station of the Bu- 
reau of Mines, Tucson, Ariz., he 
worked as an extractive metal- 
lurgist on the application of 
leaching and flotation techniques 
to the beneficiation of copper and 
manganese ores. Prior to that 
eee Ma24 BABCOCK STREET + BUFFALO 10, NEW YORK. 
ore products, developed hew 
assaying methods. 

Mr. Cruse’s collegiate training 
was Antioch College, Yellow 
Springs, Ohio. Under _ the 
Antioch cooperative plan with 
industry he worked at the 
Eastern States Milling Co., Buf- 
falo, N. Y. and at the C. F. 

Kettering Foundation for the 


[ LUBRICATORS . CHEMICAL FEEDERS ° SLURRY PUMPS 
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e« for all fine filtering 


SPARKLER 


HORIZONTAL PLATE os 


FILTERS 


ss 
——" 


Versatile adaptability make 
this filter the logical choice 
of filtration engineers for 
difficult filtering problems. 


Every filtering job usually presents an individual problem involv- 
ing a combination of various kinds of screens, papers and filter 
aid. Frequently temperatures are encountered that call for a 
brine or steam jacketed tank. Linings; plastic or rubber may be 
needed, with tank and plate metals to fit the product such as 
mild steel, monel, nickel, stainless steel, bronze or Hastelloy. 
Constructed to meet ASME specifications when required. 

All these structural and material combinations are easily 
achieved with the Sparkler Horizontal Plate filter. 

No fibrous adhesive material is ever required to hold the filter 
cake on the horizontal plate. The cake is firmly supported on the 
plate with no danger of cracking or slipping even with a variation 
in pressure or a complete shutdown in the filtering operation. The 
patented Sparkler scavenger plate filters almost the last drop in a 
batch, and allows practically a complete recovery of the product. 

Constant filtering quality is maintained from start to the end 
of the cycle, no break through can occur in a Sparkler Horizontal 
Plate filter. 

What other filter can match this versatility and positive per- 
formance under a wide variation of filtering conditions? 

Place your filtering problem in the hands of our filtration engineers. They have 


developed many successful methods of filtering difficult materials and may be 
able to recerile a solution to your problem without w. -teful experimentation, 


Write Eric Anderson 


SPARKLER 


MANUFACTURING CO., Mundelein, lilinois 


Sparkler International Ltd. with plants in Canada, Holland, Italy and 
Australia—Service representatives in principal cities throughout the world. 


For over a quarter of a century, engineers and manufacturers of a complete line of industrial filtration equipment. 
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Study of Chlorophyll and Photo- 
synthesis, Yellow Springs, Ohio. 
Foliowing graduation with a 
BS in chemistry, Mr. Cruse was 
a Research Engineer at Battelle 
Memorial Institute, Columbus, 
Ohio. He worked on applied 
organic chemistry in the fields 
of bright electroplating, rubber 
and auxiliary chemicals and 
pharmaceutical intermediates. 
Currently, Mr. Cruse is As- 
sociate Industrial Chemist, Dept. 
of Chemistry and Chemical En- 
gineering, Southwest Research 
Institute, San Antonio, Tex. 


Wallace R. Gambill 


WHY NOT USE THE DRAG 
COEFFICIENT? PAGE 177 


Wallace R. Gambill started his 
consulting career at a rather 
early age, After graduation from 
Georgia Tech in 1952 as a BS 
in chemical engineering, he 
joined the engineering division 
of Carbide & Carbon Chemicals 
Co. at S. Charleston, W. Va. 
Working in Charlie Gilmour’s 
group he helped in the design of 
heat exchange equipment, jet 
mixers, entrainment separators, 
distillation and extraction col- 
umns. 

In connection with this design 
work Wallace Gambill started 
collecting information on meth- 
ods for estimating physical and 
engineering properties. This col- 
lection became a valued refer- 
ence volume and copies were 
made up for circulation within 
the Carbide & Carbon engineer- 
ing organization. By preparing 
this manual and keeping it up 
to date, Gambill became an un- 
official consultant to project en- 
gineering groups at Carbide. A 
consulting chemical engineer at 
the age of 25! 
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Last December we published 
Gambill’s article describing how 
to estimate mass-transfer fac- 
tors (Chem. Eng., Dec. 1955, p. 
207). This month our author 
points up the usefulness of the 
drag coefficient in chemical en- 
gineering calculations. 

Recently Wallace Gambill was 
transferred to a new position. 
He is now with the reactor ex- 
perimental engineering division, 
Oak Ridge National Laboratory, 
operated by Union Carbide Nu- 
clear Co. at Oak Ridge, Tenn. 


Daniel Kist 


SIMPLIFIED COMBUSTION 
CALCULATIONS. PAGE 179 


‘Daniel. Kist’s combustion 
know-how has been rigorously 
developed during the past three 
years, during which time he has 
been actively engaged in the de- 
sign and development of both 
process and power-recovery gas 
turbines—including their com- 
bustion chambers and control 
systems. 

Mr. Kist is employed as a de- 
velopment engineer in the Proc- 
ess Section of the Elliot Co.'s 
Development Dept. at Jeannette, 
Pa. A mechanical engineer, he 
received his BS from Penn State 
in 1953. 

Before entering Penn State in 
1949, Mr. Kist acquired a wide 
range of industrial experience, 
having been employed since 1935 
in various capacities at the Al- 
toona Works of the Pennsyl- 
vania Railroad and in the Penn- 
sylvania Railroad Test Dept. as 
well, During most of his college 
years, he was employed as a 
part-time assistant in the Penn 
State Engineering Experiment 
Station. 

Mr. Kist is married and is the 
father of four children, two boys 
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TEMPERATURE 
RECORDING... 


¥ Newly designed, Model”’1000” 

; Auto-Lite Recorder gives per- 
manent proof of tempercture 
behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F.to plus 550 °F. 
@ 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
@ With capillary tubing for 
remote reading. Priced from 
$49.50. 
Send for new catalog describ- 
ing many styles of Auto-Lite 
temperature Recorders and In- 
dicators 


Model “1000” 
CSS 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO |, OHIO 
NEW YORK « CHICAGO «+ SARNIA, ONTARIO 





or ie | ery | 
= gevol 
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The MIXER 
with the 


MULTIPLE 
DISK IMPELLER 


@ Effective in ANY viscosity, even 
in semi-solids 


PATENT 
2,426,135 


@ Can be started when 
embedded in solids 


@ Reduces mixing time drastically 


@ Requires no speed reduction 


Write 
for 
Bulletin 


Top-entering units—Side entering units—Portable units—Complete reaction vessels 


H. E. SERNER COMPANY e 


OAKLAND 
NEW JERSEY 
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Get small tubes clean as a whistle 


/ and two girls. An enthusiastic 


home craftsman, he is presently 
engaged in the restoration of an 
id fas ras KY easy old house which he plans to make 
his home. 
Mr. Kist is active as a junior 


member of the ASME. He is 
L A ty 0 he D A WAY also active in several veterans 
and service organizations in his 

community. 
The Elliot Co, with which Mr. 
Kist is associated are manufac- 
turers of heavy equipment such 
as steam and gas turbines, elec- 
@ You can make short work of tric gan Smt and motors, 
sludge, soft deposit and some- blowers and compressors, turbo- 
times even hard scale, in any chargers for diesel engines, con- 
straight or curved tube from \” densers, steam jet  ejectors, 


deaerating feedwater heaters, 
THE 600 LD. and up, when you put the strainers and tube cleaners. 
right Lagonda cleaner on the job. 


SERIES While cleaning is thorough and 
Air or steam driven motor for rapid, the cutter heads and 
straight or curved tubes. A brushes will not mar tube sur- 


wide assortment of brushes ‘2 . " 
or cutter heads can be adapt: faces. For additional information 


ed to this slim powerful mo- on these or other Lagonda clean- 
tor. Flexible couplings are ers—contact your Elliott Sales 


used for curved tubes, Oper- : . ; 
ated at pressures of 80-100 Engineer or write to the Elliott 


psi, requires from 10 to 30 Company, Lagonda Division, 
cu. ft. of air per minuute Springfield, Ohio. 


Robert Frumerman 


SIMPLIFIED COMBUSTION 
CALCULATIONS. PAGE 179 


tobert Frumerman is Man- 
ager of the Process Section for 
Development Engineering, EI- 

THE NEW a liot Co., Jeannette, Pa. In this 
JIFFY GUN capacity, he is concerned pri- 
Shects breshes or slurs threneh SUSPENSION marily with process application 
condenser or heat exchanger TYPE CLEANER and design. 


tubes. Water or air pressure is re- For straight tubes only. Air or electric " a d <b mgeeare ee eho. 
leased automatically when nozzle drive. Air motor requires 80 to 100 Ib. Guesd to the readers of Chem- 
is pressed into tube end, Gun operating pressure, It's equipped with ical Engineering last month. His 
weighs but 2 pounds, Fits all double ball thrust bearings to compen. article on steam jet ejectors is 
tubes from 4” to 1%” 1.0. Spe- sate for push and pull on the cleaner. part of the 64-p. report “Han- 
cial nozzles are furnished for Trigger control gives instant start-up dling of Compressible Fluids.” 
other sizes, Spiral wound nylon the moment the cutter or drill enters the Therein he drew from his exten- 
brushes and rubber composition tube, controls water supply too. Two sive experience in vacuum tech- 
plugs available in all sizes, electric motors available, light-duty for nology to describe ranges of 

tubes up to %”—heavy-duty for larger applications for ejectors and 

tubes. May be used AC or DC. pressures used, how they op- 
erate, differences between con- 
densing and non-condensing 
ejectors, how to figure steam 
consumption for a given ejector 
load over a given pressure range, 


| d ej 8. 
ELLIOTT wens Fc poo re 


(Pennsylvania), Mr. Frumerman 
received his BS from the Uni- 











TEAS TURBINES © MOTORS HEATERS © LAC TORS © CONDENSERS © COMTRIN UGA: Come TUBE CLEAMERS © STRAINERS 
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versity of Pittsburgh in 1947, 
and later obtained an MS from 
Carnegie Tech. 

His interest in combustion 
stems from applications to gas 
turbine cycles. Combustion, how- 
ever, represents only one phase 
of his activity, as he is primarily 
concerned with application of 
new combinations of power 
equipment for the process in- 
dustries. Other fields of interest 
include heat transfer, fluid flow, 
heat exchangers, pumps, controls. 

Mr. Frumerman was previ- 
ously affiliated with the Blaw- 
Knox Co, as a process engineer, 
and before that with Elliot Co. 
engineering all phases of steam 
ejectors. He is a member of the 
AIChE, and is active on various 
committees of the institute. 


Ryle L. Miller, Jr. 


ORGANIZING FOR PLANT DE- 
SIGN. PAGE 185 


Ryle L. Miller, Jr., is a senior 
engineer with the Refinery En- 
gineering Division of Bechtel 
Corp., in the company’s San 
Francisco office. His work is 
primarily in project engineering, 
but his previous experience with 
several different concerns among 
the engineering contractors, and 
in several different capacities in- 
cluding process engineer and 
“job” engineer, have given him 
an excellent vantage point for 
writing his article. 

Miller received his BS in 
chemical engineering at Pennsy]l- 
vania State University, State 
College, Pa., in 1947. After 13 
years with Bethlehem Steel, he 
joined the process department of 
the Lummus Co. as a process 
engineer. With Lummus for over 
five years, he worked both in 
New York and abroad, the latter 
in Paris and at The Hague. 
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How to select 


WOVEN WIRE CONVEYOR BELTS 


for Continuous 











BALANCED —High tensile 
strength, low vuitimate cost 
belting for operation up to 
1300° F. Resists distortion 
Designed for straight trovel 


DUPLEX — Compact struc- 
ture of great density pro- 
vides high tensile strength. 
Close mesh provides smooth 
surface for carrying smoll- 
size particles, as well os sheet 
and sab moterials that 
might be marked by more 
open weaves. 


GRATEX—Close spirals re- 
tain the advantages of Bal- 
anced weave, while adding 
strength. For cold, medium 
and some high temperature 
applications. 


CHEMICAL PROCESSING 














As you know, woven wire conveyor belts are widely 
used for combining movement with processing and pack- 
aging of slab, sheet, pelletized and powdered materials. 
The advantages offered by open mesh construction for 
both wet and dry processing have resulted in steadily 
increasing demand for these belts in the chemical and 
plastic industries, Washing, forming, draining, heating, 
drying and bagging operations proceed uninterrupted, 
increasing production efficiency and product uniformity, 
decreasing waste. 


However, there is no single type of belt construction 
suitable for all chemical and allied processing. Some must 
withstand constant operation at moderately high tem- 
peratures; some must provide a relatively smooth, non 
marking surface for handling soft sheet or slab materials; 
some require open mesh for rapid drainage of process 
solutions or spillage from bagging machines; others need 
a close mesh to handle materials of small particle size 
That’s why Cambridge has nine basic weaves available 
in any metal or alloy. The three shown here are the most 
widely used in chemical and allied fields. 


Two others, the CORDUROY and DOUBLE 
BALANCED, are also employed where exceptionally 
smooth surface and close mesh are prime factors. 


There are several factors that generally influence selec- 
tion of weave, mesh size and metal or alloy from which 
the belt will be woven. Among them are: form and 
particle-size of materials to be handled; temperatures to 
which belt will be subjected; presence of wet or corrosive 
conditions. Even after these have been decided, overall 
belt construction must be designed to meet individual 
requirements—type of drive, selvage, support and special 
surface attachments must be selected. 


You can see, then, that designing for continuous chemi- 
cal and plastic processing with woven wire conveyor belts 
is not a simple ‘‘nuts and bolts’’ job. Ramifications build 
up rapidly to demand the service of a specialist, That's 
why Cambridge maintains a staff of competent Field 
Engineers to help you select the Woven Wire Conveyor 
Belt to make your installation most efficient. You can 
rely on the experience of these engineers to specify just 
the right belt for you. In addition, they are thoroughly 
familiar with basic conveyor design. For the name of your 
nearest Cambridge Field Engineer, look under “Belting, 
Mechanical”’ in your classified telephone book. Or, write 
direct. Also ask for Special Report on a typical installa- 
tion, “9 WAYS to Speed Production in RUBBER 
PROCESSING” and your copy of 130-page Reference 
Manual of specifications and design information. 


THE CAMBRIDGE WIRE CLOTH COMPANY, 
DEPARTMENT G, CAMBRIDGE 7, MARYLAND. 














As pioneers in the filter press field, and one of the oldest and fore- 
most manufacturers of filtration equipment, D. R. SPERRY & CO. is well 
qualified to evaluate your specific filtration requirements. 

Sperry Research has categorically filed over 60 years filtration ex- 
perience from continuous field reports and laboratory tests. Sperry 
Engineering applies filtration's most advanced thinking in the develop- 
ment of new products and new methods for obtaining better filtration 
at lower cost. 

Working side-by-side, Sperry Research and Sperry Engineering offer 
today's best source of information and equipment for tomorrow's 
production needs. 


FILTER 


A complete nee - 
jstyles and sizes . 
’ standard or el, 
for every iltration 
need, With center, side, 
or corner feed; open or 
closed delivery; simple 
7 or thorough waening 
jacketed plates for fil- 
tering Rs controlled 
~~ all or low tempera- 


SPERR SPERRY Closing Devices 


FILTER BASES 


Sperry offers the widest e of Clos- 

All types . . . all sizes. ing Devices to match your filter design 
Plain or punched to your needs. Each ineered in its own way 
specifications. Besides to speed uction, insure safety, 
and paper, bases save labor, and increase the life of the 


syathoties, glass and 
metals. 


ular EHC-L Electric Closing — 
—factory installed on new Spe 
Filter Presses or field installed i 
existing presses of any make. 


Send for SPERRY CATALOG New Handraulic 


Complete with charts, tables, and dia- Closing Device 
groms to help in the operation, main- 

tenance ond selection of filtration 

equipment. Write for your free copy 

of Catalog 7-E today. 


= he 


D.R.SPERRY & CO. 


BATAVIA, ILLINOIS 
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After returning to the States he 
went to work for M. W. Kellogg 
Co. as a “job” engineer. Just a 
year ago he joined Bechtel. Pres- 
ent address (as of last month) 
is Lummus, Paris, France. 

Although he started in design 
work, Miller’s principal experi- 
ence and interests lie in project 
coordination. He has worked on 
process and engineering design 
on Hypersorbers, natural gas 
processing units, ethylene plants, 
chemical plants of various types, 
cat crackers, alkylation units, 
treating plants and crude oil top- 
ping units. One of his outstand- 
ing assignments was as a process 
engineer on a unique phenol 
acetone plant in Europe, 

He is a registered professional] 
chemical engineer in California, 
is the proud owner of an Austin 
Healy sports car and says that 
when time permits he hopes to 
indulge and develop his “admi- 
ration” for good wine, exotic 
foods, and good art—preferably 
Renaissance, 


Chesman A. Lee 


TRENDS IN FATTY ACID 
DISTILLATION. PAGE 189 


Chesman Lee has written a 
number of articles for Chemical 
Engineering in addition to 
“Trends in Fatty Acid Distilla- 
tion” on p. 189 of this issue. 

In all of them, he demonstrates 
his remarkable ability to cut 
away the window dressing and 
get to basics on whatever prob- 
lem he’s concerning himself 
with. His mind is as sharp as 
the needle-pointed pencils he 
keeps in a glass at the top of his 
drawing board. 

Besides making major im- 
provements in fatty acid distilla- 
tion and in the handling of 
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associated products, Mr, Lee has 
distinguished himself with his 
investigations relating to long- 
pitch chain pulsations and pres- 
sures in hoppers. 

A plant man as well, Mr. Lee 
at one time kept a wheezing, 
clanking, out-dated mess of ma- 
chinery turning out top-grade 
fertilizer—and helped select the 
new equipment that replaced it. 

The informal phases of his 
education include a good deal of 
home study in such subjects as 
calculus, strength of materials, 
chemical engineering and _ soil 
mechanics—and training as a 
machinist and as a millwright. 

Chemical Engineering’s most 
colorful author recently went to 
work for the U. S. Steel Corp., 
South Works. After work, he 
returns to his home at 1412 
Leonard Place, Evanston, IIl., to 
play bridge (fanatically}, read 
suspense novels, or participate in 
community activities. 


H. E. Serner 


GET THE POWER REQUIRED 
FOR MIXING. PAGE 195 


H. E. Serner, a frequent con- 
tributor to Chemical Engineer- 
ing, is president of the H. E. 
Serner Co. of Oakland, N. J. 

A graduate of the Technical 
University of Vienna, with a 
mechanical engineering degree, 
Mr. Serner has extensive ex- 
perience in the design and con- 
struction of chemical process 
equipment. 

He has been connected with 
Linde Air Products in general 
construction and design work, 
then with Alco Products where 
he worked on design of boilers, 
furnaces, distillation, fraction- 
ation, extraction and heat ex- 
change equipment. 

In 1942 he entered the employ 
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If your competition is 


fierce try this one... 
Dall 


Let’s face it! Everybody knows the race for the big jobs 
is rough here in the fast-moving Chemical Process Indus- 
tries. If you’re a career-conscious engineering-minded 
production man, CE’s ANNUAL INVENTORY ISSUE 
is cut to order to help you get ahead. For here’s an un- 
duplicated, 12-months reference of “what’s new” that'll 
make you the best-informed man in the plant. It wraps 
up all the latest technological advances — points up the 
really significant facts on new plants, processes, equip- 
ment, materials, methods — gives you a complete refer- 
ence of important technical literature — makes it easy to 
get additional product data with the finest Reader Service 
of any single issue of any chemical process magazine. 
Don’t miss a word of this one when it comes out in Sep- 
tember. Your boss’ll think you’re a tiger when you show 
off your knowledge .. . from Chemical Engineering’s 
ANNUAL INVENTORY ISSUE. 


Chemical 
Published 
SEPTEMBER 15th 


Engineering’s 
1956 
Annual 
Inventory 


Issue 


A McGraw-Hill Publication, 330 West 42nd St., New York 36 





150# Street Ells Drop 
Forged to 1” 1.P.S. inclusive 
Higher sizes machined from costings 


3000 Screwed Tees 
Drop Forged 


150# ASA Weld Neck 
Flange Drop Forged 


One source for ail your Stainless Steel Fitting Requirements 





150# Bushings Drop 
Forged to 3” 1.P.S. inclusive 
Higher sizes mochined from castings 


150# Union with octag- 
onal ends (over 1” IPS) 
Drop Forged to 2” IPS 


inclusive 
Higher sizes machined from costings 


Welding Elis in Schedules 
5,10,40 and 80 





Weld ds Drop Forged 
te 2” inclusive 
Higher sizes machined from castings 


150# Lightweight Flanges 
Drop Forged to a” tps 
inclusive 

Wigher sizes machined from castings 


Cast Flange Fittings 
MSS Specification 


SCREWED ¢ FLANGED ¢ WELDING 





Gentiemen: 





tHE (ually tine 


STAINLESS 


"3A Ts 


NORTH 


Geu PRODUCTS, INC 


CAMCO Products, Inc. 445 State Street a 
North Heaven, Conn. 


() Please send Flange Dimensional! Slide Rule. 
C) Cateleg Ne. 653 covering complete line. 
C) Furnish address of area distributor. 


je ee fe Pe 


HAVEN CONN 
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of E. B. Badger & Sons as a 
project engineer. While there he 
was put in complete charge of 
the design and construction of 
the first large-scale plant for 
penicillin production. This was 
for Commercial Solvents. 

In 1944 he became director of 
engineering for the H. K. Porter 
Co, of Pittsburgh, Pa. Con- 
fronted by a lack of good tech- 
nical data, he prepared a com- 
pany manual on fluid agitation 
and mixing. 


Robert L. Callard 


EASY WAY TO DESIGNING 
MODULAR HEAT EXCHANG- 
ERS. PAGE 197 


Bob Callard is supervisor of 
the plant equipment section, 
technical products division, Corn- 
ing Glass Works, Corning, N. Y. 

He has sound experience in 
technical sales, as well as in 
equipment development and de- 
sign. In fact he started off with 
Corning in 1942 as a sales en- 
gineer, then worked his way up 
through merchandising manager 
of standard product sales to his 
present position. 

Thoroughly sold on the ad- 
vantages of modular heat ex- 
changers, Bob works closely with 
the sales engineers of the di- 
vision as a consultant. Besides 
this, his section is active in the 
development of new glass equip- 
ment particularly for chemical 
processes, and in the adaption 
of glass equipment to special 
problems. 

A graduate of the Univ. of 
Mich, with a BS in chemical 
engineering (1935) he started 
working with the H. O. Trerice 
Co. of Detroit as a sales engineer. 
He then served successively as a 
development engineer for the 
McAleer Manufacturing Co. and 
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How much does a valve cost? 


A valve that fails in an emergency can cost Rockwell-Nordstrom valv | vailable in a 


millions of dollars in equipment and product loss complete range of sizes and pressure ratings. They 
In any key spot, Rockwell-Nordstrom lubri ated cost no more to buy Iten | han ordinary 
plug valves are your best insurance against this valve innot be 
kind of loss. They operate instantly; they shut off matched by any valve iny price r more 
positively; and they sfay efficient. These are facts information Z 
you can depend on—they have been proven Company, Pitt 


through 40 years of outstanding performance. Available at 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
40" Year o 








Srey 





Liquid 
flow control... 


at its 
best 


Rockwell-Nordstrom valves’ proven 
dependability and economy keep costs 
down on any liquid service. Pressurized 
lubricant sealing for really positive 
shut-off, plus smooth quarter-turn 
Operation, assures precise flow control 
on complex manifolds or remote pipe 
line valves. Because Rockwell-Nord- 
strom lubricants eliminate metal-to- 
metal friction, trouble doesn’t have a 
chance to start. This means that yearly 
cost is much lower than ordinary 
valves. Original cost is no more, and 
often less. 

Rockwell-Nordstrom, the original 
and most complete line of lubricated 
plug valves, are available in steel, semi- 
steel, stainless steel and special alloys 
for a complete range of pressures and 
temperatures. For more information 
write: Rockwell Manufacturing Com- 
pany, Pittsburgh 8, Pennsylvania. 

Available at leading suppliers . 


everywhere. 


ROCKWELL- 
Nordstrom 
VALVES 


Lubricant Sealed for 
Positive Shut-off 
40 Year 


ff ri 
/ ricated | 





OW eee 
development supervisor for * 
American Brakelok. Your 
7 


...bringing you TOLEDO accuracy 
wherever you want it 
in the form you want it! 








F 


Howard Willett 


SELECTION OF MATERIALS 
FOR GAS SCRUBBERS. PAGE 
228 


While Howard Willett protests 
that he is no expert on corrosion, 
his practical experience with the 
application of construction ma- 
terials to gas scrubbing sys- 
tems handling corrosives under 
widely-varying process  condi- 
tions speaks for itself. 

Mr. Willett is currently man- 
ager of the P-A Scrubber Dept., Weight data can now go anywhere... in 
Chemical Construction Corp., the form most useful to you . . . through To- 
New York, N. Z., where he has ledo’s remarkable new electronic system of re- 


been employed for the past seven ‘ , My ; 
years. Prior to this, he spent mote data handling. Even though the weights originate in pro- 


four-year stretches of “basic duction, inspection, testing, shipping or receiving, the weight 
training” with Air Reduction data travels instantly for remote digital recording in the form 
Co., Stamford, Conn.; General and location that best suits your needs. This greatly extends the 
Chemical Co., North Claymont, 


Del.; and National Lead Co., 2 ae ‘ 
Brooklyn, N. Y. weight cost control and usability of weight data. 


capabilities of TOLEDOmation and assures for you maximum 


With the recently-announced 
transfer of Chemical Construc- 
tion Corp. from American Cy- 
anamid Co, to Electric Bond and NEW AUTOMATIC BATCH | This Toledo cabinet inter- 
Share Co., Mr. Willett will be- CONTROL SYSTEM wh Co Et Toe 
come an employee of the latter . 
organization. Electric Bond and --. with Remote Digital 
Share intends to strengthen and Weight Recording 
expand Chemico’s services to 
room haga hry ot Through TOLEDOmation all ingredi- 
ticu = the = he Crgan ents are fed into successive batches in 
chemicals in which Chemico al- proper sequence, including operation of 
ready has extensive experience. gates and feeders. In addition, all dials 

Mr. Willett is a member of the are automatically scanned and the digital 
American Chemical Society and weight data is recorded on an electric 
the Air Pollution Control Associ- typewriter for each batch. 
ation. He and his family reside 
in Old Greenwich, Conn. 

This month’s Corrosion Forum SEND FOR BOOKLET ON NEW TOLEDO REMOTE DIGITAL 
article is based on Mr. Willett’s WEIGHTS... Toledo Scale Company, Toledo 1, Ohie ( 
paper presented at the Nov. 1955 


wien ee ee ~_ TOLEDO’ HEADQUARTERS FOR 
iona Ssociation oO orrosion 
Engineers. 4 ' A L E Ss 
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THIS MONTH’S 


Technical 





QO TETRAHYOROFURFURYL 


ALCOHOL 
NEW BULLETIN 
HELPS YOU DECIDE: 


“Can | use it?” 


“How?” 
“No company today can afford to 
do no market research at all.” 


CHEMICAL MARKET RE- 
SEARCH IN PRACTICE. Ed- 
ited by R. E. Chaddock. 
Reinhold Publishing 
Corp., New York. 196 
pages. $3. 


As President Pete Neidig of 

the Chemical Market Research 

Association points out in his 

foreword, this subject has come 

a long way since that organiza- 

tion was officially founded in 

THFA is the “new angle” in many plants—as a chemi- 1940. He might have gone back 
cal intermediate in the development of new products, | even farther to the abortive ef- 
or a solution to production problems. THFA is for you | forts of the three “Alkali Ikes” 
ion > atlas it’s finding new, important applications. Chemistry, —Wittenberg, Davies and Ross 
° physical properities and uses of THFA are all dis- — yy and abetted by 

; , ies ot , editors o is magazine’s pred- 

cussed in our new Bulletin 206 ee. the hh Chon. & Met, 


But despite its hesitant start and 

questionable parentage, chemical] 

market research has had a most 

remarkable growth in numbers 
and influence. 

The secret of that success has 

J he 335) The Merchandise Mart, Chicago 54, Illinois been carefully concealed 7 the 

’ ’ pages of this little book. It is the 

Quaker Qals Room 5354, 120 Wall St., New York 5, N. Y. spirit of cooperation and mutual 

(company Room 4354, Main P. ©. Box 4376, Portland 8, Ore. | confidence that has made pos- 

sible a great cross-fertilization 





H,C———— CH, 


Write for “THFA Bulletin 206” 


IMPORTANT NOTICE = Investigate new low price made possible by new process. 


In Evrope: Quaker Oats-Graanproducten N. V., spi agit - 
Rotterdam, The Netherlands; Quaker Oats (France) of ideas fr om many different 
S. A., 3, Rue Pillet-Will, Paris IX, France; fields and functions of industry. 


A/S “Ota”, Copenhagen, S. D « | The several hundred man-years 

In Australia: Swift & Compony, Pty., Lid., Sydney | Of experience that were com- 
In Japan: F. Kanemotsu & Co, Ltd. Tokyo pressed into these 16 chapters 
represent the work of research 





° 
Sales Representatives in Most Principal Countries 
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i MEASURE 
oOOoOKSnNe | | 
ooo Ti LIQUIDS 


chemists and engineers, econ- 

omists and statisticians, sales- 

men and purchasing agents, 

bankers and business executives. 

The task of welding these vary- | 
ing viewpoints into a unified ap- | 
proach to the problems of market 
research was the difficult, almost 
impossible assignment Dick 
Chaddock of Hercules undertook 
as editor of this valuable volume. 
He has succeeded far better than 
his sponsors had reason to ex- 
pect. 
All this started through an 
organized effort to introduce the 
college student to the important 
role of market research in the 
chemical industries. Prominent 
members of CMRA presented 
two series of lectures at the 
Case Institute of Technology and 
the University of Delaware. They 
range all the way from Bob 
Wittenberg’s over-all introduc- 
tion of market research to an il- 
luminating series on the or- 
ganization and growth of such 
colorful industries as plastics, 
synthetic fibers, detergents and 


trochemicals; f Parker 
petrochemicals; from Parker rg 1000 GPM witn 


vey to detailed departmental case 


study from the rubber industry; 
from the Lawrence-Sprague dis- 
course on the effective use of the 
literature to a classic sermon on 


the human equation by the 
Messrs. Park and Schram. bed 

By this time the student may Displacement Meters 
well have been confused if not 
discouraged by the tremendous 
breadth and depth of the subject | 
thus unfolded. But well dis- 
persed throughout the series 
were several eminently practical 
lectures on how to do field work 
by Sam Koonce, how to present cg 
your results by Dick Warren and Accurate measurement prevents waste and loss. Liquid formulas can be 
Bob Prather, how to integrate processed with accuracy ee ee 
technica] and market research by | ‘suring greater uniformity 
Bob Cairns. Even those aspiring of product. | 
to top administration jobs would Learn all the facts... Mail | 
be impressed and helped by the the coupon for complete Liquid 
chapter on policy planning and | information. | Flow g.p.m., Temp. 








Measurement of liquids in any process is only as dependable as the 
accuracy of the measuring equipment. Niagara Meters measure 
volume?rically. Each nutating cycle of the piston displaces a fixed volume 
which remains constant for any specified liquid and temperature range. 
Niagara Meters are individually tested and calibrated to close tolerances 
at all rates of flow within their capacity. 


Please send me information on the complete 
line of Niagara Meters. 


fi e by Dick Schneid f | 

Sais Trust wor Tony Williams BU FFALO Name 
f Cel " 

: All oes and other equally METER co. 


Company 
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Address 
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prominent contributors whose 2891 Main Street 
names I have failed to mention BUFFALO 14, NEW YORK SEE US AT THE ISA INSTRUMENT SHOW IN SEPTEMBER 
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are to be congratulated for their 
contribution to the literature of 
this new and still amorphous 
mixture of science, art and skill. 
And, whose fault is it if each, 
like this reviewer, sometimes 
sees chemical market research 
only from the vantage point of 
his own individual interest and 
experience ?—SDK 


High Temperatures 


HIGH TEMPERATURE TECH- 
NOLOGY. Edited by J. E. 
Campbell. John Wiley & 
Sons, New York. 526 
pages. $15. 


Reviewed by N. K. Hiester 


The 1951 meeting of the Elec- 
trochemical Society, in Washing- 
ton, D. C., featured a sym- 
posium on “High-Temperature 
Materials, Methods and Meas- 
urement.” This book is a result 
of the expression by those in 
attendance that a monograph 
summarizing recent develop- 
ments in high-temperature tech- 
nology was needed. 

The book is a series of con- 
tributions chosen by the editor 
with the intent of acquainting 
the reader with a rounded view 
of established techniques, mate- 
rials and recent developments. 
As he points out, the varied 
background of the authors leads 
them to different concepts as to 
what is meant by high tempera- 


Problem: How to get away from costly, special alloy gate valves tures. Generally, however, the 
monograph deals with tempera- 


in handling corrosive fluids and still have long, trouble-free | tures above 1,500 C. 


valve life. There are three major sec- 


© tions: Materials, Methods and 
Answer: For pressures up to 150 pounds and temperatures to ieeciiomiionin| Tin. taek tn 6 


180° use Darling iron body gate valves with the permanently series of articles covering met- 
bonded hard rubber lining. They're giving outstanding service als, oxides, carbon and graphite, 
in job after job. Moreover, they have the Darling fully revolving carbides, borides, silicides, ni- 
double disc parallel seat feature that multiplies disc and seat life trides, sulfides and cermets. In 


and assures tight closure longer . . . much longer! the main, these are well written 

‘ , - . and, if not the latest and most 

Write for complete information on these exceptional rubber 
complete sources of information 


lined valves... or for data on other Darling gate valves including in some cases, serve as excel- 
the range of alloys, types and constructions lent reference materials—since 
for ordinary or special services. rather copious bibliographies ac- 


ALTE company each chapter. 
The Methods sections contains 
se ie »* 

















some general articles on sinter- 
; Rey ing and means of achieving high 

DARLING VALVE & MANUFACTURING co. m, 1 de ae m temperatures, followed by sev- 
j é eral specific chapters on resist- 

Williamsport 3, Pa. oe 


Manufactured in Canada by naces, arc furnaces and other 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. VALVES methods. This section is the 
weakest one because it describes 





ance and induction-heated fur- 
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only some very specific furnaces, 
rather than presenting a broader 
discussion of the operation, per- 
formance, advantages and disad- 
vantages of the various furnace 
classes. It also suffers from a 
lack of completeness in that com- 
bustion furnaces aren’t, even in 
a general way, reviewed. Instead, 
the reader is referred to another 
book. Of all the chapters in this 
group, the one on arc furnaces is 
the most satisfactory. 

Section No. 3 (Measurements) 
discusses methods of determin- 
ing temperature, mechanical 
properties, physical properties 
(e.g., thermal conductivity) at 
high temperatures and special 
techniques such as high-tempera- 
ture microscopy and X-ray dif- 
fracion measurements. These 
chapters are very useful in de- 
scribing procedures. They’re well 
chosen and prepared. 

As pointed out above, this 


book suffers a little in spottiness has pushbutton 


because there are many contribu- 

tors. In a few cases, the ten- di d 4 dl 
dency is to describe only prod- unloa ing oe - GN an es 
ucts of the company with which 4 i j d 4 

the author is affliated. All in out-of-balance loads! 

all, however, there is much good 

information here. And this Now Tolhurst has combined bottom discharge with 
monograph should serve as an 
important basic reference for ; 
those interested in high-tem- trolled by a single knob. So the new Batch-Master Cen- 
perature technology. trifugal saves unloading time and runs smoothly, safely 


’ . ® ° ‘ ° ° 
Center-Slung suspension. Complete unloading is con- 


: — with vibration largely eliminated, 
For the First Time 


THE COLLOID CHEMISTRY FREE BULLETIN illustrates how Center- 


OF SILICA AND SILICATES. Slung Centrifugals handle 3 to 4 times 
By R. K. Iler. Cornell 
University Press, Ithaca, : 
324 pages. $5.50. nary machines. Send for your copy now. 
Reviewed by G. L. Ka- 

lousek 


This monograph brings to- peennn---—=—=- MAIL COUPON TODAY 


gether—for the first time—an Te | h 
O uret CENTRIFUGALS 


greater out-of-balance loads than ordi- 


i 
excellent, though in places some- 
what brief, coverage of the col- ' 
loid chemistry of silica and i 
silicates. Chapters such as “Sil- ‘ 
ica-Water System,” “Soluble Sili- ' 
cates,” “Silicic Acid” and “‘Silicic ' 
Esters” emphasize the state of : 
polymerization and colloidal be- ' 
havior. And they augment criti- i 

' 
i 
i 
! 
' 
’ 
' 
| 
’ 
. 





A OIVISION OF 


American Machine and Metals, Inc. 
Specialists in liquid-solids separation 


DEPT. CET-756, EAST MOLINE, ILLINOIS 


() Have a representative call. 


cally previous treatments of 
these subjects. The author bases 
theoretical discussions on the 
common denominator of struc- 
ture. This presentation gives the 
book a smooth continuity of 
thought which makes for easier 
reading. Application of theory 


NAME AND TITLE 
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E to practice is handled in a 
: simple, understandable manner. 
The chapter on colloidal sili- 

cates, amply illustrated with 


electron micrographs, relates ef- 
fectively colloid chemistry and 


HEAT EXCHANGERS mineralogy of technically im- 
portant minerals. Discussion on 


surface chemistry is an excellent 

i zt review of a field of science par- 
a Rn A Ie ticularly important to the main 
subject. The text closes with a 
chapter on silica in living or- 
ganisms—a highly interesting 
and unique summary not pre- 
viously presented in books on 
silica and silicates. 

This volume is a fine addition 
to the library on colloid, silica 
and silicate chemistries—and re- 
lated fields of science. It should 
prove to be a highly valuable 
reference to a wide list of read- 
ers. A complete and up-to-date 
bibliography at the end of each 
chapter, and an adequate index, 
more than compensate for the 
understandable brief discussions 


ASK THE of some of the topics. 
A FE R 1 FE i N Strietly Practical 


PRINCIPLES OF CHEMICAL 
ENGINEERING THERMODY- 
NAMICs. By E. D. Wilson 


and H. C. Ries. McGraw- 
Hill Book Co., New York. 
376 pages. $7.50. 





Your Aerofin man’s recom- 
mendation means high efh- 
ciency, long service life, low Reviewed by H. Y. 


. Krinsky 
maintenance costs. : 
Years ago while working 


Aerofin’s unequalled laboratory and manufacturing through the maze of subjects 
facilities - unequalled knowledge of heat-exchange comprising an undergraduate 
course in chemical engineering, 
See Ae : I came to the conclusion that it 
manufacture of highest quality extended heat was possible to pass thermo 
surface. without really understanding 
the fine points of the science. 
Having taught the subject for 
several years, I am now con- 
vinced, unhappily, that this is 
so. There is much to be said 
in favor of the practical ap- 
proach to thermodynamics as 
opposed to the theoretical ap- 
Aerofin units do the job proach. It is sometimes dis- 
Better, Faster, Cheaper heartening to get only dazed ex- 
pressions after a lecture on the 
finer points of, say, the fugacity 
“7 ~ . concept. Undaunted, however, I 
A ' believe that the finer points can 
& fh O FIN (Biel -t-leh-F-| TION NY be taught at the undergraduate 
level. 
Aerofin is sold only by manufacturers of My opinions notwithstanding, 
fan-system apparatus. List on request, this solid, practical text on the 


practice — are devoted exclusively to the design and 
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third-year college level is a wel- 
come addition. Wilson and Ries 
have written their book with the 
stated intention of presenting a 
course with emphasis on indus- 
trial applications. This course 
in thermodynamics is intended 
to parallel the usual physical 
chemistry taken by chemical 
engineers. 

The authors have presented 
the usual subjects in chemical 
engineering thermo in a concise, 
clear and trimmed down version. 
No advanced theoretical work is 
included and every chapter can 
be used as is. 

In this text you'll find a logical 
flow of subject material, clear 
development of ideas, full use of 
calculus, up-to-date charts and 
data, interesting illustrations 
and practical problems. There 
is an excellent section on check- 
ing thermodynamic data. But 
you will not find a philosophical 
exposition of the Second Law, 
nor will you find the derivation 
of the absolute temperature 
scale or a_ description of 
low-temperature refrigeration 
methods. 

But as the authors state, 
“Opinions on the importance of 
certain phases of the subject are 
bound to vary. ... This is inevi- 
table when a tool of so many uses 
is considered in a field of such 
a broad scope.” 

At the level for which the 
authors have written this text, 
it is extremely practical and 
eminently teachable. And quite 
aside from its use as an under- 
graduate text, it should prove 
an excellent aid in reviewing 
basic thermodynamic principles. 


Fine Critical Evaluation 


DETERMINATION OF OR- 
GANIC STRUCTURES’ BY 
PHYSICAL METHODS. Ed- 
ited by E. A. Braude and 
F. C. Nachod. Academic 
Press, New York. 810 
pages. $15. 


Many organic chemists and 
some physical chemists will soon 
add this book to their reference 
shelves—if they haven’t already 
done so. Its critical evaluation 
of methods makes it a fine rec- 
ord of contemporary theory and 
techniques. 

The problem of organic struc- 
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ONE OF THE GARLOCK 2,000 


You're in ‘GOOD SHAPE”’ 


fe) am 9), 0-3. 2¢3 5, [og | eee 


.».- witH GARLOCK 662 GASKET MATERIAL... 


cuts easily, and gaskets will not change 
shape or shrink in storage under varying climatic 
conditions. Made from a cork paper base impregnated 
with a synthetic rubber, style No. 662 resists gasoline, 
oil and water . . . withstands temperatures up to 300° F. 
It’s ideal for cutting emergency gaskets that you can 
depend upon. GARLOCK 662 is approved by Underwriters’ 
Laboratories, Inc., for use against hazardous liquids, such as 
gasoline, naphtha, benzine, fuel oils, éte. 


And, longer-lasting 662 Gasket material is only one of “the 
GARLOCK 2,900” .. . two thousand different styles of gaskets, 
packings, and seals to meet all your needs . . . The only complete 

line available. That’s why you get unbiased recommendations from 
your GARLOCK representative. Call him today, 
or write for Bulletin AD 146. 


THE GARLOCK PACKING COMPANY, 
Palmyra, New York 


For Prompt Service, contact one of the 30 sales offices and warehouses 
throughout the U.S. and Canada 


(Grannocx 








Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 





Snap-on Torqometer® being used to equalize tension to 35 foot- 
pounds torque on all nuts used on this Reliance boiler gauge. 


Assembly speed... Final check 
Reliance Gauge gets both from 


Building water level alarms and indicators requires an ex- 
tra measure of care and precise quality control people 
depend on these instruments. That’s why Reliance Gauge 
Column Co., Cleveland, Ohio, takes every caution in the 
manufacture of its gauges — and why this company de- 
pends on Snap-on tools for proper gauge assembly and 
for final bolt tension checking. 

Joseph A. Kyr, Reliance plant superintendent, states, 
“Snap-on ratchet wrenches and sockets are used by all 
departments for the sub-assembly of all Reliance flat glass 
gauges. In the final assembly, Snap-on Torqometers® are 
used to get even tension distribution on all studs. We find 
we can depend on these Torqgometers® to give us the exact 
bolt tensions we specify.” 

The company also recommends to all of its customers 
the use of a Torqometer® for servicing water gauges. 


Got a tool problem? Call the Snap-on man. 


If you have a production or maintenance problem involving 
special tool design or application, or any other question 
on tools, talk it over with your Snap-on man. He’s a special- 
ist who devotes all of his time to industrial application of 
Snap-on tools. Write us or call your nearest branch. Free 
catalog of industrial wrenches and hand tools is yours 
for the asking. 


*Snap-on is the trademark of 
Snap-on Tools Corporation. 





SNAP-ON TOOLS 
CORPORATION 
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tures is broken down into three 
parts: determining molecular 
size, molecular pattern, and mo- 
lecular fine structure. The 16 
chapters cover as many different 
methods of attack on the prob- 
lem—from phase properties 
through microwave spectroscopy 
to reaction kinetics as applied to 
structural problems. 

Chemical engineers will find 
the various methods to be of 
academic interest.—LBP 


BRIEFLY NOTED 


BOUNDARY LUBRICATION STUDIES OF 
TYPICAL FLUOROESTERS. 42 pages. 
$1.25. By R. C. Bowers, et al. 
Order PB 11906 from Office of 
Technical Services, U. S. Dept. 
of Commerce, Washington 25, 
D. C. Results of investigation 
of boundary lubricating and 
wear-preventive properties of 
some new fluorinated diesters 
offering advantages as high-tem- 
perature lubricants. 


ZIRCONIUM—TECHNOLOGY AND Eco- 
NOMICS. 125 pages. $3. Atomic 
Industrial Forum, 260 Madison 
Ave., New York 6, N. Y. Report 
based on proceedings of a two- 
day Forum meeting. Includes 
papers and discussions on chem- 
istry and production of metallic 
zirconium, fabrication, proper- 
ties, corrosion behavior, alloys, 
supply of raw and refined mate- 
rials, commercial products avail- 
able, future AEC and industrial 
requirements. 


NUCLEAR ENERGY. 188 pages. 600 
fr. Presses Documentaires, 28 
Rue Saint-Dominique, Paris 7, 
France. Special report dedicated 
to the principles set forth at 
1955 Geneva conference. Pub- 
lished by Chimie & Industrie, 
with cooperation of AEC and a 
number of its collaborators. Re- 
port comprises 16 articles, fol- 
lowed by detailed analyses of 
some 60 papers presented at 
Geneva on industrial chemistry 
of nuclear energy and diverse 
applications of radioactive iso- 
topes. 


ANNOTATED BIBLIOGRAPHY ON THE 
USE OF ORGANOLITHIUM CoM- 
POUNDS IN ORGANIC SYNTHESIS. 
SUPPLEMENT No. 4. Lithium 
Corp. of America, Inc., 2527 
Rand Tower, Minneapolis 2, 
Minn. Contains abstracts of 271 
papers published during 1954 
and 1955. Abstracts are listed 
alphabetically by author and are 








8106-G 28th Avenve © Kenosha, Wisconsin numbered consecutively. Index of 
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compounds mentioned is included. 
Copies of original bibliography 
and supplements 1, 2 and 3 are 
also available from the Lithium 
Corp. 


BIBLIOGRAPHY OF SOLID ADSORB- 
ENTS, 1943 to 1953. 1,528 pages. STAINLESS STEEL 
$8.75. By V. R. Deitz. Circular | , “WICHROME” 
566, National Bureau of Stand- ao — - “MONEL” 
ards, U. S. Dept. of Commerce, ai : 
Washington 25, D.C. Annotated — cS PHOSPHOR BRONZE 
bibliographical survey contain- = 
ing about twice as many refer- 
ences as are found in the 1900 3 
to 1942 bibliography. Contains % 
complete author and subject in- ‘ FILTER CLOTH 


dices. ’ SPECIAL PARTS 


SoLAR RADIATION, ABSORPTION STRAINERS 
RATES, AND PHOTOCHEMICAL PRI- . SIEVES 
MARY PROCESSES IN URBAN AIR. TRAPS 
140 pages. $5. By P. A. Leighton a ; 
and W. A. Perkins. Air Pollu- SCREENS 
tion Foundation, 704 S. Spring 
St., Los Angeles 14, Calif. Traces 
process of photodissociation by 
which nitrogen dioxide in the at- 
mosphere is broken up by sun- 
light into nitric oxide and oxygen 
atoms—leaving single oxygen 
atoms free to combine readily 
with air’s oxygen molecules to 
form ozone. Authors show that 
nitrogen oxides, as well as hydro- 
carbons, must be reduced to mini- 
mize smog effects. 


ACCIDENTAL SCIENTIFIC DIscov- 
ERIES. 64 pages. Schaar and 
Co., 754 W. Lexington St., Chi- 
cago 7, Ill. Includes stories about 
the chance discovery of oxygen, 
X-rays, rayon, photo-sensitive Are you using wire cloth or wire cloth parts which must be 
plates, amiline dyes, plastics . ° P eat ° 
cal aiken Chiltan adel at. corrosion resistant? Are the service conditions in your plant 
vances. All stories originally really tough? If you have a problem selecting the proper anti- 
appeared in an external house Bi . 
organ published by the Schaar corrosive alloy, Newark Wire Cloth may have the answer. 
Co. 

Available in all corrosion resistant metals, Newark Wire 


Cloth is accurately woven in a wide range of meshes, rang- 


ing from very coarse to extremely fine. 

MORE NEW BOOKS 

Cumatcal, APriscaTions ov SPuc- If you have a wire cloth problem involving corrosion, please 
Troscory. Edited by W. West. tell us about it... we may have the answer. 

Interscience. $15. 

CHEMICAL PROCESS INDUSTRIES. 
2nd ed. By R. N. Shreve. Mc- 
Graw-Hill. $11.50. 

EXPERIMENTAL THERMOCHEMISTRY 


MISTRY. new BO bs 
Edited by F. D. Rossini. Inter- [o’ ! e@wa rk 
science, $7.80. weld l mae , : 


MopERN CHEMICAL PROCESSES. Vol. 


4. Reinhold. $5. ; wire CAP on YF 
MOLECULAR FLOW oF GASES. By oagte 5 
G. N. Patterson. Wiley. $7.50. ae 1 © i ire of 
y By N. K. ‘ogee Oe 


PHYSICAL CHEMISTRY. 


Adam. Oxford. $8. . am, apt 2 ERLE 
THE CHEMISTRY OF PHENOLIC REs- Bae $ i co AA PA NY 
ins. By R. W. Martin. Wiley. 


$9.50. , 351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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Ss. 


YOU GET 3 
BIG SAVINGS 


WITH STANDARD 
R-S BUTTERFLY 
VALVES 


IN CATALOG 160 


Based on 20 years’ experience in process industry applica- 
tions, R-S Butterfly Valves are now standardized. All com- 
ponents for those most commonly used, in sizes from 4” to 
48”, are carried in stock, By specifying standard R-S Valves, 
you now: 


1. SAVE ON INITIAL DELIVERY — You can be 
sure of immediate service, because standard R-S Valves are 
ready for faster assembly and shipment. 


2. SPEED REPLACEMENTS — Availability and 
faster delivery on standard R-S Valves can help you solve 
replacement problems and avoid costly, unscheduled shut- 
downs. 


3. ELIMINATE ENGINEERING -— In this new Cat- 
alog 160, you get the complete dimensions, layout drawings, 
specifications and materials for all pressure ratings of R-S 
Butterfly Valves that are now standardized. Data on oper- 
ators and positioners is included. 
As new ratings are standard- 
ized, other sections will be pub- 
lished. To get a free copy and 
assure yourself of future sec- 
tions, contact your SMS repre- 
sentative or write S. Morgan 
Smith Company, York, Penna. 


GATES & HOISTS 
TRASH RAKES 
ACCESSORIES 


FREE-DISCHARGE 
VALVES 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED TORONTO 
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THIS MONTH’S 


Firms in 





NEW COMPANIES 


British Titan Products Co., 
York, England, and African 
Explosives and Chemical In- 
dustries, Johannesburg, have 
formed a company in South 
Africa for the manufacture 
of titanium dioxide pigments. 
A plant near Durban is ex- 
pected to go on stream to- 
ward the end of 1958. 


Herner, Meyer and Co., Wash- 
ington, D. C., has’ been 
formed to conduct a program 
of services in the planning 
of libraries, the design of in- 
formation systems, and the 
organization and conduct of 
informational surveys. 


Richardson Scale Co., Ltd., has 
been formed by Richardson 
Scale Co., Clifton, N. J., to 
manufacture and market its 
automatic scales and propor- 
tioning equipment in Eng- 
land. 


Hastings-Raydist, Inc., Hamp- 
ton, Va., has been formed 
through consolidation of 
Hastings Instrument Co. and 
Raydist Navigation Corp. 


Griscom-Russell-Schack Co. has 
been formed to manufacture 
a metallic shell and tube heat 
exchanger known as_ the 
Schack Recuperator. It is 
jointly owned by Griscom- 
Russell Co., Massillon, Ohio, 
and Schack Rekuperator Co., 
Dusseldorf, Germany. 


Institute of Rubber Research 
has been formed by the Uni- 
versity of Akron to conduct 
basic research on natural and 
man-made rubber under gov- 
ernment and industrial con- 
tracts. 


Du Pont Co. (United Kingdom) 
Ltd. has been formed by Du 
Pont, Wilmington, to provide 
herbicides of British manu- 
facture for the British mar- 
ket. 


Western Charcoal Corp. has 
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New laboratory machines 
a aid chemical process 
omnrane | keSearch and development 


been formed to manufacture 
6,000 tons/yr. of hardwood 
charcoal from alder at a new 
plant in Renton, Wash. 





NEW FACILITIES 


Liquid Carbonic Corp. has ac- 
quired Western Oxygen, Inc., 
Seattle, Wash., producer of 
oxygen, acetylene and medi- 
cal gases. 


Beckman Instruments. _ Inc., SUPERIOR AIR CENTRIFUGE — Performs continuous recovery of fine particles from air and 
Fullerton, Calif., has estab- gas. Separates by patented impelled-centrifuge principle; eliminating filters, screens, 
lished a data and control washers and electrical charges. Non-varying operation over a wide range of temperature 


and humidity conditions. Exactly duplicates the operation of Superior’s production- 
systems department to concen- model DC-38 Air Centrifuge. ili i - » 


trate on automatic data proc- 
essing and the ultimate link- 
ing of instrumentation with 
digital computers. 


Metal & Thermit Corp. has 
started a $750,000 titanium 
ore dressing plant at Beaver 
Dam, Va., which will produce 
both rutile and ilmenite. 


Monsanto Chemicals of Eng- 
jand has opened a new poly- 
mer research laboratory at 


Newport, England, which SUPERIOR AIR JET SEPARATOR — This new machine accurately determines whether or not 
houses the only industrial materials can be separated by terminal velocity. It also determines the extent to which 
ar a aniliti they may be separated. In the separating process, material falls in a thin curtain 
radiation research facilities through 3 high-velocity air streams. The Air Jet Separator is portable...may be 
in the country. plugged in and operated anywhere in plant. 


International Minerals & Chem- 
ical Corp., has started pro- 
duction of nepheline syenite 
from its mine at Blue Moun- 
tain, Ont. The product is a 
ceramic raw material, mainly 
used in the manufacture of 
glass where it is a source of 
alumina and alkali. 


Alaska Pine & Cellulose Ltd. 
plans to boost chemical cellu- 
lose capacity at its Port 
Alice, B. C., plant to 125,000 SUPERIOR “CORONATRON’”®— Here's an electrostatic separator that effectively makes 
tons/yr. compared to the non-magnetic, same-size, same-weight separations. It is the most flexible, least expensive 
present 75,000 tons. unit of its type available. It adjusts to both high and low intensity electrostatic concepts 

: for adaptation to various separation problems. Multiple separating zones permit com- 

: PO ‘ plete separation from this single unit 

Compania Quimica 8. A. has 
opened the first azoic dyes PROCESS MACHINERY DIVISION 


plant in Argentina at Buenos CALL OR WRITE for complete ne 
Aires. information on these new labora- | NS ° 
Z : tory separators. We are prepared 
Monsanto Chemical Co. has to run samples to determine which 


doubled its capacity to pro- : 
et vinyl chloride fe Pet machine best solves your problem. SEPARATOR COMPANY 


and copolymers with the HOPKINS, MINNESOTA 
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NEW fro HANDLING 


~~ FREE- FLOWING 


Here is @ typical installation 
where this material 

is carried from the bin through o 
screw conveyor into the feeder. 
Air from the blower forces 

the product from the retor pocket 
inte the pipe line where 

it travels to its final 

collection point. 








No matter how attritionized the product, this new Prater Blow- 
Thru Feeder will feed it efficiently and quickly into any pneumatic 
system, And this new design becomes an integrated part of the 
pipe line and will feed against pressures as high as 10 PSIG. 
either positive or negative! 

One of the efficient design features of this unit is that on the 
horizontal center line of the body casing is a pressure neutralizing 
port to bring the rotor pockets to atmospheric pressure before 
filling. 

There are many other interesting and high quality production 
features. Power requirements vary according to the fineness and 
abrasiveness of the product . . . flour, salt, carbon or any other 
material. 

Available in cast iron and bronze . . . write today. Ask for our 
new airlock catalog, the most comprehensive in the industry! 


et! 6 PRATER 


PULVERIZER COMPANY 


1517 S. 55th Court 
Cicero, Illinois 


FIRMS ... 


opening of new facilities at 
Springfield, Mass. 


General Reduction Co. has built 
a 100% increase in capacity 
into its special clay process- 
ing plant at Macon, Ga. 


Mitsui Petrochemical Indus- 
tries, Ltd., plans to build the 
first petroleum chemicals 
plant in Japan at Iwakuni 
City. To be completed late in 
1957, the $30-million unit will 
produce ethylene oxide, ethy]- 
ene glycol for anti-freeze 
and synthetic textiles and 
cumene. 


United States Radium Corp. has 
bought the luminescent pig- 
ment business of New Jersey 
Zine Co. U. 8. Radium will 
manufacture the materials at 
its Whippany, N. J., plant. 


United Carbon Co. will take 
part in building a $6-million 
carbon black plant near Mel- 
bourne, Australia. It will be 
jointly owned by Shell Chemi- 
cal (Australia). 


University of Maine has re- 
ceived a gift of a $40,000 pilot 
plant machine capable of 
coating paper by any of the 
present methods. Donor was 
Hercules Powder Co. 


Laclede-Christy Co. has started 
a $1.5-million expansion pro- 
gram at its St. Louis, Mo., 
plant to increase production 
and improve quality of its 
refractory castables and mor- 
tars. At Clearfield, Pa., the 
company will increase fire 
brick production by 15%. A 
new chemical laboratory has 
just been added to its physi- 
cal testing and petrographic 
laboratories in St. Louis. 


Atlantic Refining Co. will build 
an absorption gasoline plant, 
capable of handling up to 25 
million cu. ft. of gas a day 
near Crane, Tex. 


American Viscose Corp. plans 
to double the size of its re- 
search and development 
quarters at Marcus Hook, Pa. 


Packing Engineering Corp. is 





back in full production hav- 
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ing acquired new quarters 
after a fire at its Cranford, 
N. J., plant. 


Foster Grant Co. has doubled 
the capacity of its styrene 
monomer plant at Baton 
Rouge, La., increased capac- 
ity of its polystyrene plant in 
Leominster, Mass., by 50%, 
and tripled the size of its re- 
search laboratory. 


Eli Lilly and Co., Indianapolis, 
plans to build a $3-million 
agricultural research center 
on the site of its present 
Greenfield, Ind., labora- 
tories. 


Sinclair Refining Co. plans to 
increase high-octane gasoline 
production through construc- 
tion of a 7,500-bbl./day cata- 
lytic reforming unit at its 
Wood River, IIl., refinery. 


Columbian Carbon Co. is build- 
ing a $350,000 office and lab- 
oratory in Monroe, La., to 
serve as its Southwest head- 
quarters. 


Detrex Corp. has acquired 
Hooker Electrochemical Co.’s 
interest in Hooker-Detrex 
inc. including that company’s 
plant at Ashtabula. The 
Tacoma, Wash., plant of 
Hooker-Detrex will be trans- 
ferred to Hooker. 


Hooker Electrical Co. plans to 
build a $300,000 addition to 
its North Tonawanda, N. Y., 
plant to serve as a product 
application laboratory. 


Abbott Laboratories has tripled 
plant space at its Oak Ridge 
operation permitting more of 
its radioactive pharmaceuti- 
cal work to be done there. 


Pacific Coast Aluminum Ltd. 
has installed an aluminum 
anodizing plant at Lulu Is- 
land, B. C., where its extru- 
sion has also just been com- 
pleted. 


American Forest Products is 
building a $1.5-million, 50 
ton/day paper mill in New- 
ark, Calif. 


Crown Zellerbach Corp. plans 
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Special | | | 
Mest-Pocket! 

controls 

for 


HAZARDOUS | 


LOCATIONS! 


SEND FOR BULLETINS 





SELF-ENCLOSED 
SWITCH mounted on 
central. . , one low fost 

. no bulky extra en- 
closure to buy or make 
room for. 


U. L. APPROVED — for 
Class |, Groups C and 
D; Class ||, Groups E, F 
ond G 


MODEL RVS 
Recording 
Temperature 
Control 








Vest-pocket size! Vest-pocket price! Recording, 
Indicating and Non-Indicating Explosion-proof 
Controls for use with gas, oil, steam or water 
valves, or with electrical equipment. —30F to 
1200F ranges. Single pole double-throw switch 
permits use in two-wire or three-wire circuit; or 
in two-wire AC circuits, with extra terminal for 
actuating signals, timers, stirring mechanisms, 
dampers, etc. when control temperature is 
reached 


WRITE FOR BULLETINS 


the pioneer in mercury thermal controls 


Offices in All Principal Cities 
THE PARTLOW CORP. © NEW HARTFORD, N.Y 
Export Office: Ad Auriema, 89 Broad S1., New York 





er low cost FIRMS . 
synthesis methods to double capacity of its re- 


covery boiler facilities at 
Camas, Wash., with installa- 
through OZONE tion of $2-million kraft re- 
covery furnace designed to 
handle spent liquor from 350 
tons of kraft pulp daily. 


ee 


W. R. Grace & Co’s newly- 
formed polymer’ chemical 
division has acquired head- 
quarters and laboratories in 

RHC~0;—CHR rs Clifton, N. J. The company 
OZOMDES has also acquired the Cosden 

Petroleum Corp. of Big 

Spring, Tex. 


Fischer & Porter Co., Hatboro, 
Pa., has started construction 
of a $1-million office building. 

RO 


RHC-O-O—CHR Gulf Oil Corp. is building two 

I 26,000-bbl./day catalytic re- 
forming units at its Philadel- 
phia refinery. 


Southern Nitrogen Co. will com- 
plete a $14-million fertilizer 
plant in Savannah, Ga., by 
1957. 


RCH,NH, Electro Metallurgical Co. has 
formed a new marketing re- 
search division within its 
sales department which will 


be responsible for the devel- 
opment of secondary markets 
OZONE is the versatile new tool for for the company’s products. 
low cost organic synthesis which : o : 
features specific, high yield reactions i remount Paint & Lacquer ( - 
‘ oe will double its manufacturing 
with proven dependability and the and research facilities at Los 
utmost in convenience. Information and Angeles in a $200,000 expan- 
ozonators to meet any requirement sion program. 
from laboratory size to tonnage 


plants are available from Stein, Hall & Co. will replace its 


present plant for textile and 
adhesive products at Char- 
lotte, N. C., with a new $250,- 


WEL ACH 000 plant, office building and 


TECHNICAL LABORATORY UNITS laboratory. 
SERVICE OZ E PLANT INSTALLATIONS 
Ferro Corp. expects to double 


present production of its frit 





THE WELSBACH CORPORATION—OZONE PROCESSES DIVISION—1500 WALNUT ST.. PHILADELPHIA 2. PA and glaze division in Nash- 
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ville, Tenn., in the next five 
years, is currently spending 
about $80,000 for expansion 
with a planned expenditure 
of about $200,000 set for next 
year. And its Nashville fiber 
glass plant is in the midst of 
a $1.5-million expansion. 


National Carbon Co. plans a 
15% increase in capacity of 
its Columbia, Tenn., plant for 
production of carbon and 
graphite electrodes. 


Cargill, Inc., will build a 700- 
ton/day, $2-million soybean 
processing plant at Memphis, 
Tenn. 


Phillips Chemical Co. will build 
a sulfur plant in Andrews 
County, West Texas, adjacent 
to the natural gasoline plant 
which the parent company, 
Phillips Petroleum Co., is 
now building. 


Assn. of Applied Solar Energy, 
Phoenix, Ariz., has opened a 
library devoted exclusively to 
solar energy. 


D-X Sunray Oil Co. plans to 
spend $10 million on expan- 
sion of its Tulsa and Sunray 
Village, Okla., refineries. 


Canadian Titanium Pigments 
Ltd. has begun construction 
of Canada’s first titanium 
pigment plant at Varennes, 
Que. 


Monsanto Chemical Co. has 
formed a new domestic sub- 
sidiaries division to adminis- 
ter its interests in Shawini- 
gan Resins, Chemstrand, and 
Mobay. 


Standard Oil Co. (N. J.) is 
negotiating with the Nor- 
wegian government on plans 
for a $32-million oil refinery 
in Skjebergkilen. 


Worthington Corp. has acquired 
Mason-Neilan Regulator Co. 


Wellcome Foundation has 
opened a $1.12-million plant in 
Dartford, England to manu- 
facture insulin and other in- 
jection products. 


Department of Defense has re- 
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THERMAL 





THERMAL HIGH VELOCITY BURNERS MAKE 
THESE HEAT EXCHANGERS POSSIBLE... 


Whether it be an existing standard design or 
a unit for special requirements, THERMAL 
heat exchangers provide the ultimate in 
compactness, high performance and re- 
sponse. These heat exchangers are always 
designed around the high velocity, clear 
flame combustion characteristics of 
THERMAL burners. Convection is thus the 
primary means of heat transfer thereby 
promoting uniform metal temperature and 
longlife. THERMAL Heat Exchangers are sup- 
plied as complete package installations in- 
cluding all control and accessory equipment, 


DESIGNS AVAILABLE FOR: 

Pressures from O to 1500 PSIG. Tempera- 
tures from 300°F to 1500°F. Heat transfer 
ratings from 250,000 BTU/hr to 35,000,000 


Other Thermal Products & Services 








ik 


a compact 
means of 
heating air 
or process 
gases for 
testing or 
production 


Gas, Oil & Combination Burners @ Air 
Heaters ¢ Submerged Combustion e Com 
busttion & Heat Transfer Equipment 





THERMAL 


Thermal Research & Engineering Corp. 


COHN SHOX COCKE HN « 2 


f 


NNSYLVAWNIUIA 


REPRESENTATIVES IN PRINCIPAL CITIES 

















@ Above: RC Centrifugal Ex- 
hausters, in capacities up to 
100,000 cfm. 


Upper right: R-C Spiraxial 
Compressors, from 700 cfm 


to 5,000 cfm. 


Right; RC Rotary Positive 
Blowers, sized from 5 cm 
to 50,000 cim 


nc Plur-abilify PAYS DIVIDENDS 


WHEN MOVING AIR OR GAS 


Where quantity and quality of production de- 
pend upon the reliable, economical performance 
of blowers, exhausters and related equipment, 
look vo the values of R-C plur-ability. 


e choice of centrifugal, rotary positive and 
Spiraxial® types, an exclusive advantage of 
Roots-Connersville, 


accurate control of volume and pressure. 


ample choice of capacities, from 5 cfm to 
100,000 cfm. 


high efficiencies and low operating costs. 

low down-time and maintenance expense. 
© long-time durability. 
All these factors add up to R-C plur-ability. 
They werk for you in machines which you buy 
for your own use, or for resale with your equip- 
ment, where handling gas or air at moderate 
pressures is required. Our engineering experi- 
ence and ability are at your service 











You'll find R-C plur-ability 
in all these products 


Centrifugal and Rotary 
Positive Blowers, Gas 
Pumps and Exhausters 

. . . 
Spiraxial® Compressors 
. ” . 
Positive Displacement 
Vacuum Pumps 
and Meters 
. * 7 
Inert Gas Generators 
. . . 

Whether you use or sell 

equipment using gas or 
air at moderate pressures, 


check R-C plur-ability. 








A DIVISION OF DRESSER INDUSTRIES, INC. 





1155 tilinois Avenue, C sville, indi 





in Canada — 629 Adelaide $t. W, Toronto, Ont. 
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FIRMS .. 


tained Vitro Laboratories, 
Silver Spring, Md., as engi- 
neering consultants to the 
special project that is guid- 
ing the development of ships 
for launching the 1,500-mi. 
ballistic missile. 


Dominion Rubber Co. Ltd. plans 
to quadruple laboratories of 
its Naugatuck Chemical Div. 
in Elmira, Ont. 


United Dye & Chemical Corp., 
New York, has acquired the 
Bon Ami Co. 


Fuller Paint Mfg. Co. (Philip- 
pines) has opened a 300,000- 
gal./yr. plant at Mandalu- 
yong to produce lacquers, 
enamels, oils, latex paints 
and automotive finishes. 


Yale Rubber Mfg. Co. is adding 
to its Sandusky, Mich., plant 
to accommodate its expanded 
oil seal division and other 
rubber-to-metal specialties. 


Wilshire Oil Co. of California 
will complete installation 
next January of a 10,000-bbl./ 
day unifiner-platformer. 


Ethyl Corp. has opened a $500,- 
000 addition to the chemical 
research laboratories at its 
Baton Rouge research and en- 
gineering center. The com- 
pany has also taken options 
on land near Joliet, Ill., as a 
possible site for a new anti- 
knock compound manufactur- 
ing plant. 


Petroleo Brasiliero S. A. is ex- 
panding capacity of its re- 
finery in Mataripe, Brazil, 
from 5,000 to 37,000 bbl./day. 


Republic Oil Refining Co. is 
building a crude distillation 
unit at its Texas City plant to 
replace several older and 
smaller units. 


Borden Co. has acquired Resin 
Industries, Santa Barbara, 
Calif., manufacturer of vinyl 
insulation and tubing. 


Union Oil Co. of California has 
completed a $600,000 addition 
to its Edmonds, Wash., re- 
finery. 


Sun Oil Co. has almost com- 
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His job is to wash tank cars... 
not to contaminate them 


Even a good washer can contaminate a 
product tank car unknowingly —it all de- 
pends on the valves in the washing system. 

But that isn’t happening at the Memphis 
emulsifiers plant of the Atlas Powder Co. 
as shown above. 

Here, Crane 18-8 SMo stainless steel 
valves are preventing corrosion and result- 
ant iron pickup from getting into aluminum 
or stainless steel cars in washing. Such im- 
purities could mean a lot of spoiled products 
when the cars are loaded. 

After more than a year’s service on hot 
detergent solution, the Crane alloy valves 


show no corrosive effects, and there’s no 
record of damage from contaminants. The 
valves continue giving positive flow control 
with no maintenance whatever. 

New Crane alloy valves are helping all 
types of process industries with better flow 
control, corrosion resistance, and freedom 
from contamination at low cost. These 
valves offer many improved service features 
that can’t be duplicated in other makes. 

You'll make a sounder investment in alloy 
valves by knowing the facts on Crane qual- 
ity. Contact your local Crane Representa- 
tive or write to address below. 


CRAN E. VALVES & FITTINGS 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving all Areas 


KITCHENS « PLUMBING * HEATING 





CORROSION MEETS ITS MATCH 
in these NEW GRANE ALLOY VALVES 


in CRANE 18-8 SMo and Craneloy 20 


It’s a fact! These valves will help you combat corrosion in process piping 
effectively and economically. They’re Crane’s answer to your need for top- 
quality stainless steel valves at a competitive price. They give you new 
improved features for better flow control and longer valve life. You can choose 
from a complete line of gate, globe and angle patterns, and a companion line 
of swing checks. All patterns are available in a choice of two alloys— Crane 
Type 316 stainless, and Crane high-nickel, high-chromium Craneloy 20. 


Free-to-Rotate Split-Wedge Disc in Gate Valves 


One outstanding feature of these gate valves is the : 


Crane-patented split-wedge seating design. The trun- 
nion-design disc halves are mounted in a carrier pinned 
to the stem. The discs are free to rotate within their 
guides. On closure, the convex back surfaces of the discs, 
Grose eoatlons bearing against each other, transmit a uniform seating 

18-8 SMe or 

Craneloy 20 
Flanged ends, 
ee ys Trunnion-back split-wedge 
Serewed onde discs with carrier combine 
; ’ the advantages of free ro- 
i to 2 in, tation with uniform seat 
load pressure. 


load around the entire seating surface. 
Free movement of the discs, plus uniform seating 
and unseating loads, effectively minimizes galling and 
eed ies seizing at seating surfaces, reduces wear, and assures 
aeiias + smooth operation under all conditions. An integral 
flange on each disc bears in guide slots in the body. 
Wear on seating surfaces is avoided. 








GLOBE 
Free Swivel Disc in Globe Valves Tr 


ANGLE 
VALVES 


In globe and angle patterns, Crane protects 
these valves against undue seating damage 
and wear with a new type disc-stem connec- 
tion. It gives the disc complete freedom to 
swivel, yet has minimum radial clearances plus 
elimination of axial clearances to minimize 
vibration under high velocity flow. By placing 
seating load closer to seats, it assures easy, 


{4 
Note long engage- 
ment with stem for 
positive, accurate 


guiding of disc to 
seat. 


accurate closure every time. 

The disc of modified plug-type design in- 
corporates the advantages of both narrow ball- 
to-flat seating, and the greater resistance to 
damage, erosion or cutting characteristic of 


Cross section, globe 
18-8 SMo or 
Craneloy 20 

With flanged ends, 

Y% to 6 in. 


the wider area plug-type disc. It permits fine 


control in flow regulation. 


With screwed ends, 
Ya to 2 in. 








THIS CATALOG IS YOURS 








.. for the asking. It gives 
complete selection and specifi- 
cation data on new Crane cor- 
rosion-resistant alloy valves, 
with suggested applications. It 
can help you cut costs of cor- 
rosive fluid handling. Ask your 
local Crane Representative for 
Circular AD-2080, or write to 
Crane Co., Chicago 5. 


| 
LS 


COMPANION SWING CHECK VALVES 


These checks are also supplied in 
both materials—Crane 18-8 SMo 
and Craneloy 20. Internal design 
in all patterns assures full and easy 
flow-through, with positive shut-off 
against reverse flow. They’re com- 
pact, easy to maintain. Straightway 
pattern with flanged ends is made 
in 2% - to 6-in. sizes; the Y-Pattern, 
with flanged or screwed ends, comes 
in 4 - to 2-in. sizes. 


og 


1 | 
Y-Pattern 
cross section 













The photos below were token of 
the Hilton-Davis Chemical Com. 
Pany of Cincinnati, Ohio, « 
well known Producer of dye- 
stuffs for the textile industry y. 
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Chemical] Industries 
Plans $5.6-million worth of 
additions to its fertilizer 


Plant at Billingham, England. 


Hope Chemical Co 
4n_ exclusive 
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the latter’s complete dry- 
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Two of the Vilter VC's which pro. 
vide the refrigeration for the two 
30-ton Pokicers, 
EI Paso Natural Gas Products 
Co. will] complete a crude oj] 
oil refinery near Gallup, 
N. M., in the 





fall of 1957, 


Jones & La 
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Celanese Corp. of America has 
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Here’s the 


ACETATE DOPE, to be exact. This is the 
material—with a viscosity at O.T. of 450,000 
CP, operating temperature 140°F.—that is 
being satisfactorily handled by these five 


WARREN-QUIMBY 
#3%, External Gear and Bearing Screw Pumps 


together with seven more, 
all built for the Rome plant of 


Celanese Corporation of America 


a leading producer of chemical fibers. 


These pumps are of special design, with 
straight-through oversize connections on 
body; complete with flexible coupling, base, 
jack shaft, pillow blocks, sprockets, chain 
guard, and motor with sliding base. Built for 
variable pressures from 20 to 300 PSIG. 


If you have difficult-to-handle liquids, 
unusual conditions or requirements, 
Warren-Quimby Engineering and 
Warren-Quimby pumps pay off. 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC. 


Warren, Massachusetts 





FIRMS ... 


budgeted $100 million for 
expansion over the next five 
years. 


Esso Standard Oil, S. A., will 
spend about $20 million on 
modernization and expansion 
of its Havana, Cuba, refinery. 


Minneapolis-Honeywell Regu- 
lator Co. plans to establish 
its expanding transistor divi- 
sion in a new location in the 
Boston area. 


Strong-Scott Mfg. Co., Min- 
neapolis, has formed an in- 
dustrial equipment division 
to handle equipment on size 
reduction, separation and 
mixing for the process indus- 
tries. 


Stauffer Chemical Co. plans to 
build a $300,000 addition to 
its dock facilities on the Ohio 
River at Louisville, Ky. It 
would be equipped to handle 
unloading of 175-ft. chloine 
barges which provide raw ma- 
terial for its petrochemical] 
plant. 


St. Regis Paper Co. has com- 
pleted a new multiwall bag 
plant at Kansas City, Mo. 


National-Standard Co. plans a 
50% expansion of facilities 
for production of nickel 
coated steel wire at Niles, 
Mich. 


Nuclear Corp. of America has 
acquired Isotope Specialties 
Co., Burbank, Calif., manu- 
facturer of organic and in- 
organic radio-chemicals. 


Lockheed Aircraft Corp. will 
build new aircraft facilities 
near Dawsonville, Ga., and 
operate them in connection 
with the Air Force’s nuclear 
powered aircraft development 
program. 


Pacific Northwest Alloys Co., 
Spokane, has signed a $1-mil- 
lion contract with Spokane 
Natural Gas Co. for 1.3 mil- 
lion cfd. of gas for the next 
five years. 


Rem-Cru Titanium, Inc., has 
opened sales offices in both 
New York and Chicago. 
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Improved Design REMOTE BULB 
TEMPERATURE CONTROLS 


NEW REPRESENTATIVES 

General Miils’ chemical divi- WIDE RANGE a pallets 
sion has appointed Dearborn 
Chemical Co., Chicago, as 
exclusive sales agents to the 
petroleum industry for its 
expanded line of fatty nitro- 
gen compounds. 


SAteeene 


Bassons Industries Corp., New 
York custom fabricator of 
plastics, has retained Pega- / 
sus International Corp., New TYPE 
York, as international rep- E13 
resentatives. F56 ’ ° 


Johns-Manville has named the 
Thorpe Insulation Co., Hous- 
ton, to handle contract in- 
stallations of its insulating 
materials in the Gulf Coast 
area. 


The F56 and E13 are functionally similar controls, Type F56 is a wide 
range, uncalibrated, skeleton unit designed for use in ovens, incubators, 
and other applications where space or weight is a limiting factor. Type E14 
is a narrow range, calibrated, enclosed unit intended for similar applica- 
tions but under conditions where an enclosure and external adjustment 
knob and dial are desirable. Explosion proof unit, Type E98, is also available. 


Meyercord Co. has named H. L. 
Barnebey, Columbus, Ohio, as 
licensing agent for use of 
its Chem-Dry process in print- 
ing and coating. 


Temperature Ranges F56 up to Maximum limit 
370°F, or 100° to 650 I 
E14 100° or 200 pat betw 


NEW LINES Switch Ratings 15 or 20 amps at 115 or 230 


Jones & Hunt, Inc., Gloucester, 
Mass., is now making low cost Switch Types . , or Double Throw 
press molded sections which 
can be assembled at point of Adjustments P56 lotted range adjustment screw on top, uncalibrat 
use to make corrosion resist- ettings. E14 external knob and pointer, calibrated seteing 
ant fiber glass tanks ranging 
from 50 to over 1,000 gal. ca- 
pacity. 


j 


Electrical Connections | F56 12-inch lead wires attached directly to switch terminal! 
E13 to internally located terminal block via conduit pent 


in enclo ul 


Coppus’ Engineering Corp., 
Worcester, Mass., has ac- 
quired from the McRae Corp., 
Glendale, Calif., exclusive 
manufacturing and _ sales 
rights to its patented auto- Mounting irface mounted in any | 
matic quick-closing  latch- PE ay CRS 
type valves and quick-open- F56 Surface mounted in any position by holes d 
ing piston valves. sf levartiae, Shan tn Mnats aunaaaell 


Capillary Tube Length tandard length. Other lengths availabl 


Raymond Laboratories, Inc., 
cosmetic chemists of St. UNITED ELECTRIC manufactures a complete line of temperature, pressure, and 


Paul, Minn., plan to enter vacuum controls, For additional data on the remote type temperature controls, 
the commercial chemical field including types F56 and E13, request Section 200 of our new catalog. 

making available from stock 
commercial quantities of 
sodium lauryl sulfate, quar- 


ternary ammonium  com- Tt 
pound, and thioglycolic acid U 
and its salts. a 


inte cnc, Koay, 3. | lige call LULA ALLS 


has entered the styrene foam 


business. It has acquired GC OM 2 A SS Y 
from Badische Anilin & Soda- 7 Ol ro cet NATERTOWN MA 
Fabrik of Ludwigshafen, Ger- 
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One of five Schutz-O'Neill pulverizers in 
daily use producing powdered gum aca- 
cia, gum tragacanth, digitalis, ginger, and 
orris root at Parke-Davis & Company's 
Detroit plant. 


SCHUTZ-O'NEILL PULVERIZERS 


A 50-YEAR TRADITION 


The name Parke-Davis & Company is known worldwide as a 
leading pharmaceutical manufacturer. For over fifty years Schutz- 
O'Neill pulverizers have played a dominant part in this well earned 
reputation in the production of highest quality products that meet 


the most rigid standards. 


Manufacturers of food, chemical, drug and mineral products 
have depended on Schutz-O’Neill pulverizers for over 65 years. 
In all parts of the world Schutz-O’Neill pulverizers are in daily 
operation preparing materials ranging from microfine powdered 


ms in the food industries, to borax in the mineral industries. 


ersatility for production of medium-coarse, fine and microfine 
powders have made them the choice for milling superior powders 
from such materials as specialty grain fractions, cocoa powder, 
aspirin, saccharin, ultrafine diatomaceous earth, limestones and 
phosphates, urea melamine and phenolic plastic moulding powders, 
and herbs, barks, roots and se 





One of six new SCHUTZ-O'NEILL 
SUPERFINE PULVERIZERS 


now available in sizes ranging 
from 72 to 125 horsepower with 
grinding chambers 12” to 28” in 
diameter. 


SEND SCHUTZ-O'NEILL 
YOUR SIZE 
REDUCTION 
PROBLEMS 


Our engi s will wel work- 
ing with you on your new product 
or help improve the milling oper- 
ation of your present products. 
Give us your requirements and 
send a sample of feed material 
for a pilot plant test. There is no 
obligation. 


fj 
STasiise 

















s of all types. 


301 PORTLAND AVENUE, MINNEAPOLIS, MINNESOTA 


376 


PULVERIZERS 
GRANULATORS 
ROLLER MILLS 
AIR CLASSIFIERS 
SIFTERS 
HAMMERMILLS 





FIRMS... 


many, a U. S. license for its 
process for manufacturing 
an expandable polystrene and 
molding the expanded ma- 
terial into finished articles. 


NEW LOCATIONS 


Nicolay Titlestad Corp. and 
Andrew M. Fairlie, Inc., have 
moved to 521 Fifth Ave., New 
York. 


Union Oil Co. of California has 
transferred from Los Angeles 
to Philadelphia the head- 
quarters for marketing oper- 
tions in 39 eastern states. 


. N. Flagg & Co., which han- 
dles such installations as 
process and power piping, 
acetylene and oxygen plants, 
has moved to 48 Elm St., 
Meriden, Conn. 


Farrell-Birmingham Co., An- 


sonia, Conn., has moved its 
Chicago office to 10725 South 
Western Ave. 


International Nickel Co. has 
moved the Detroit technical 
section of its development 
and research division to 
19842 James Couzens High- 
way. 


General Electric Co.’s Carboloy 
department has moved its 
Pacific district offices to 2106 
West Washington Blvd., Los 
Angeles. 


NEW NAMES 


Esso Development Co. Ltd., 
London, has changed its 
name to Esso Research Ltd. 


M. B. Rosevear Co., sales and 
engineering representatives 
for manufacturers of heating 
and control equipment, has 
changed its name to R. L. 
Faber & Associates. The 
company is moving to 1246 
Broad St., Bloomfield, N. J. 


Zonite Products Corp. has 
changed its name to Chem- 
vay Corp. It is building new 
main offices, laboratories and 
production facilities in 
Wayne Township, N. J., to re- 
place present operations in 
New Brunswick, N. J. 
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NOW! from the world’s largest 


horizontal steel extrusion press... 


SEAMLESS 


HEAVY 
WALL 
PIPE 


from any ferrous alloy 


Now heavy wall pipe can be extruded from any 
ferrous alloy — in lengths up to 50 feet or more, 
with O.D.’s from 4” to 22”, and with virtually 
no restriction on wall thickness. 


The giant Curtiss-Wright horizontal extrusion 
press, now operating at the Metals Processing Di- 
vision, moves the metal instead of removing it, for 
pipe of maximum length — and strength. 

If your application calls for higher heat, cor- 
rosion and/or abrasion resistance — in pipe of 
highest tensile and yield strengths — Metals Proc- 
essing Division is geared to fill the requirement. 
Complete facilities for handling any ferrous alloy, 
including the stainless series, as well as titanium 
and other reactive metals, are available to the 
chemical, petroleum, power and other key in- 
dustries. 


ae 


PSs er 


Take advantage of this new, aggressive facility 
for your pipe requirements. Write, wire or tele- 
phone for detailed information or engineering con- 
sultation today, Our field engineers are at your 
service, 


METALS PROCESSING DIVISION 


CURTISS-WRIGHT 


CORPORATION © BUFFALO, NEW YORK 
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New! CUNO SUPER Auto-Klean Filter 


A 40-micron, self-cleaning 
filter for process liquids 


..-and you can clean this filter by simply turning the handle! 
Many times smaller than other micronic filters of equal 
capacity, Cuno’s new SUPER Auto-Klean filter now makes 
possible economical, micronic filtration at high flow rates 
and eliminates the need for replacement cartridges. Here’s 
what SUPER Auto-Klean offers process industries: 
1, Micronic filtration with a self-cleaning filter. Just turn 
handle to clean—continuously with motor drive or intermit- 
tently by hand. 
2. Eliminates cartridge changes. Ends operating costs if 
you've been using cartridge filters. 
3. No pressure-drop build up. An 8-in. long, 24%4-in. diam- 
eter cartridge handles 30 gpm of liquid at 50-centipoise vis- 
cosity with only 3-psi pressure drop— up to 75% more with 
a slightly higher pressure drop. 
4. Positive protection against solid particles larger than 
40 microns (actually 0.0015-in.). Can’t rupture or channel. 
5. Much smaller than replaceable-cartridge-type filters of 
equal capacity, you save on lower initial costs, lower instal- 
lation costs, lower space requirements than for cartridge 
units. You get high capacity in a small package. 
6. No duplex units needed. Handles full flow all the time 
with no interruptions for cleaning. 
7. SUPER Auto-Klean fits existing Cuno Auto-Klean hous- 
ings. You can easily replace most 214-in. diameter cartridges 
with SUPER Auto-Klean for finer filtration. 
8. sUPER Auto-Klean is available in all-steel or type-316- 
stainless-steel construction with Teflon seal. 


HOW IT WORKS. Dirty liquid enters inlet (A) at left, fills hous- WRITE TODAY for your copy of SUPER Auto-Klean Cata- 
ing (B) and flows through metal edge-ype filter (C). Clean log SAK-057 or discuss your specific process application 
liquid rises through center of filter, leaves at right. Dirt combed with our engineers. Cuno Engineering Corporation, 3-7 
out by cleaner blades (D) is removed through drain (E). South Vine Street, Meriden, Conn. 6.10 

















Ee. Typical SUPER Auto-Klean installations i, 


1, 50 gpm of organic solution, viscosity 100 to 130 cps 3. 10 gpm of resin, 2,000 SSU at 500°F and 100-psi 
at 80°C operating temperature and 125-psi operating operating pressure — 40-micron filtration. 
pressure — 40-micron filtration. 4. 10 gpm of printing ink—40-micron filtration. 
2. 1.2 gpm of polyethylene, viscosity 50,000 cps at 5. 20 gpm of coating liquid —40-micron filtration. 
340°F, operating pressure of 2,000 psi and pressure 6. Phenolic water at 125-psi operating pressure on 
drop of 800 to 900 psi—40-micron filtration. pumps— 40-micron filtration. 

7. 150 gpm of wax—40-micron filtration. 


je Ideal for in-line installation before pre-coat filters. 











AUTO-KLEAN (edge-type) » MICRO-KLEAN (fibre cartridge) + FLO-KLEAN (wire-wound) - PORO-KLEAN (porous stainless steel) 
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DIESELS @ 


- egret os 
4 \ 
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lnother Example 


of 


At General Electric's Appliance Park Plant, 


Lihicient fowe 


three Cooper-Bessemer 1000 hp FM-5 air com- 


pressors play a part in supplying industrial 
air from a central location, for many and 


varied air services. 


Close-up of one of the motor-driven Cooper- 


Bessemer units. 


AIR...from Cooper-Bessemer Compressors 
for modern production at Appliance Park 


@ At General Electric's new Appliance Park Plant 
in Louisville, where these Cooper-Bessemer 1000 hp 
air compressors are at work, they've concentrated 
the manufacture of various appliance lines in this 
one giant plant. The object is highest efficiency in 
quality production at the lowest manufacturing cost. 


The Cooper-Bessemer units, meeting all of the 
many and varied compressed air needs, fit in ideally 
with this policy of concentration, efficiency and 
minimum cost. Installed in a centrally located build- 
ing, these modern two-stage, opposed balance com- 
pressors provide a dependable source of air, yet 
occupy minimum area. And, being well balanced, 
they require less foundation than was possible with 
older type machines. 


GAS ENGINES @ GAS-DIESELS ® 


If your plans call for compressed air on a long- 
term basis, find out about the extra advantages 
you'll get with Cooper-Bessemer. They range from 
100 to 5,000 horsepower; save space, housing in- 
stallation and piping costs . . . without sacrificing 
flexibility, ruggedness or accessibility. 





MOUNT VERNON, OHIO y 


COOPER-BESSEMER 


GROVE CITY, PENNA, 


New York City © Seattle, Wash. © Chicago, Ill. © Houston, 

Dallos, Greggton, Pampa and Odessa, Texas ® Washington, D. C. 

Shreveport, la. © San Francisco, Los Angeles, Calif. © Sf, Louis, 

Mo. © Gloucester, Mass. © New Orleans, lo. * Tulsa, Okla. 

Caracas, Venezuela © COOPER-BESSEMER OF CANADA, LTD., 
Edmonton and Calgary, Alberta, Canada. 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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A GOOD DOSE OF 
INSPIRATION NEVER HURT 
A CONSTRUCTION PROJECT 


Wate | ee Te VTL 


ae S88 sama a aw 
\ i] Vz Sin The quality of inspiration is of vital impor- 
- 140 Re 7 ihe Se tance to the builder. Here at PROCON our 
- we ee - men are well imbued with it. But, to this 
Be \ | 1 HH J ’ y creative sense, we add those essential quali- 
ties of broad experience and sound technical 
‘ knowledge so necessary for the satisfactory 
completion of any project, on time, and to 

every specification. 





a It is this combination of skills that makes 
ote beef Vy us confident PROCON can provide to the 
on, fullest measure, reliable, efficient service in 
ars ’ the planning, engineering and construction 





of your refinery, petrochemical or chemical 
plant. We are proving this, the world 
around, day after day. 


1111 MT. PROSPECT ROAD, DES PLAINES. ILLINOIS, U.S.A. 


ar 


PROCON (CANADA) LIMITED, TORONTO 16. ONTARIO, CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON. W. C. 2. ENGLAND 
PROCON INTERNATIONAL 6. A., SANTIAGO DE CUBA 

WORLD. WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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How fo Find the Strength of 
Salt Brines— Accurately 


In most of today’s plants, the type of 
hydrometer called a Salometer can gen- 
erally be used to measure the strength 
of salt brines most accurately. This 
device (similar in principle to the hy- 
drometer which checks the condition 
of your car’s battery) is convenient to 
use—and its scale permits fast calcula- 
tions for a variety of plant needs. The 
Salometer scale reads from 0° in pure 
water to 100° in saturated brine, with 
each degree representing a percentage 
of fully saturated brine. 

Using the Salometer with maximum 
accuracy, however, isn’t just a matter of 
reading the scale. 
A number of simple 
precautions must 
also be taken to 
make sure the Sa- 
lometer records 
correct brine 
strength, Here they 
are: 

















1. Check the temperature of the 
brine. Since most Salometers are cali- 
brated for reading at 60° F., brine 
temperature should be kept at this level 
during testing. When other brine tem- 
peratures are encountered, it is neces- 
sary to use the following table of simple 
correction factors. These will help pro- 
videacompletely accurate measurement 
of brine strength. 


APPROXIMATE CORRECTION IN 
SALOMETER DEGREES 


Observed Salometer Subtract per degree Add per degree 

reading below 60° F above 60° F. 
Oto 10 0.049 0.060 
llto 20 0.064 0.082 
2lto 30 0.077 0.094 
3lto 40 0.087 0.103 
4lto 50 0.095 0.112 
5lto 60 0.102 0.118 
6lto 70 0.107 0.123 
7ito 80 0.112 0.128 
8lto 90 0.116 0.131 
91 to 100 0.120 0.134 





For measuring cold brines, such as 
those used in meat-packing plants, 
special 38° F. Salometers may be used. 
Special temperature-correction factors 
are available when using this type of 
Salometer to test brines above or 
below 38° F. 


2. Brine should be tested only in a 
straight-walled 





clear glass—set on 
a level surface. Any 
moisture that col- 
lects on the outside 
| of the cylinder 











RE 


before testing procedures start. 


3. Salometer stem must be thor- 
oughly dry, clean, and free from 
grease or caked salt crystals. Also, the 


Salometer shoukd not touch the sides of 


the cylinder when readings are taken. 
It should be read with the stem in a 
vertical position. 


4. Check new Salometers by placing 
them first in clear water ; reading should 
be 0° S. Then empty the cylinder, rinse 
with a saturated salt solution, and refill 


cylinder made of 


~~ should be wiped off 




















illustration showing the proper eye 
level for reading a free-fioating Sa- 
lometer in a straight-walled glass 
cylinder. 





with fully saturated brine; reading 
should be 100° S. Both water and brine 
should be at 60° F. 


5. Correct reading technique. Brine 
tends to rise along the sides of a glass 
cylinder, forming a concave surface 
known as a meniscus. For correct 
reading, the eye should be brought toa 
point level with the bottom of this 
meniscus. Errors of two or three degrees 
are possible if reading is taken at the 
point where the brine has risen along 
the sides of the cylinder, 


Special Salometers. In the canning 
industry, where brine is used for quality 
grading, a different type of Salometer 
is often used. It’s graduated on a scale 
where 100° S. represents brine contain- 
ing 25%, salt, instead of the normal 
26.395 %,. Special hydrometers may also 
be used in the tanning or chemical in- 
dustries. But the same procedures out- 
lined here must always be followed 
when brine is to be tested—-no matter 
what type of hydrometer a plant uses. 


TECHNICAL SERVICE WITH 
YOUR SALT 


* Through skilled and 
M experienced “Salt 


~ 
AN ie Specialists,” Interna- 
rae tional can help you 


get greater efficiency 
and economy from the salt or brine 
you use. International produces both 
Sterling Evaporated and Sterling Rock 
Salt in all types and sizes, And we also 
make automatic dissolvers in metal or 
plastic for both kinds of salt. So we can 
recommend the type and size of salt 
most perfectly suited to your needs. 
If you'd like help on any problem 
concerning salt or brine—or further 
information on testing brine strength — 
contact your nearest International 
sales office. 
International Salt Co., Scranton, Pa, 
Sales Offices: Atlanta, Ga.; Chicago, HL; 
New Orleans, La.; Baltimore, Md.; Boston, 
Mass. ; Detroit, Mich. ;St. Louis, Mo. ; Newark, 
N. J.; Buffalo, N. Y.; New York, N. Y.; 
Cincinnati, Ohio; Cleveland, Ohio; Philadel- 
phia, Pa.; Pittsburgh, Pa.; Richmond, Va. 


STERLING SALT 








©O§ 











. 350 WSP 550F, 1000 WOG 
300 WSP 550F, 600 WOG 
- eee, 200 WSP 550F, 400 WOG 
300 WOG 

E — 500 Brinell” Stainless Steel Plug Type Seat and Disc 


A—No. 
B— No. 
C —No. 
D — No. 


Walworth offers four lines of Bronze Globe Valves 
with stainless steel, plug-type seats and discs. Ad- 
vantages of these valves include: 


* Stainless Steel Plug-Type Seats and Discs, heat-treated 
to a minimum of 500 Brinell hardness reduces wire- 
drawing to a minimum. Seats and Discs are machined 
and fitted simultaneously, assuring perfect mating. 


* Deep Stuffing Boxes with Glands are fitted with rein- 
forced, molded packing. Valves can be repacked under 
pressure when fully opened. 


For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 
STAINLESS STEEL 
SEATS AND DISCS 


150 Ib. 200 Ib. 300 Ib. 350 Ib. 


* Oversize Stems, made of high tensile strength silicon- 
bronze, assure long life. 


* Rugged Body Hexes, are flat on top; do not inter- 
fere with wrench gripping body-to-bonnet union ring 
connection. 


* Bodies, made of Composition M bronze (ASTM 
B61), have ample wall thickness to provide high 
safety factor. 


* Patented Handwheels are air-cooled and designed 
with a “finger-fit grip.” Makes turning easy even 
when wearing greasy gloves. 

* Identification Plates secured by lock-washer under 


stem nut, show Figure Number of valves and make 
re-ordering sure and easy. 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 


WALWORTH 


60 East 42nd Street, New York 17, New York 








SUBSIDIARIES: Q{]JD auov sett prooucts co. Coilgu CONOFLOW CORPORATION M&H VALVE & FITTINGS CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. WALWORTH COMPANY OF CANADA, LTD. 
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Caustic soda by barge might 
save you money 


Nearby navigable water could make a 
big difference in the amount you pay 
for caustic soda and other heavy chem- 
icals. 

Some of our customers save up to 
tens of thousands of dollars a year be- 
cause they receive more cheaply by 
barge. 

The single barge shown here, for ex- 
ample, is on its way to a pulp mill with 
11 tank cars of chemicals above deck, 
1000 tons of liquid caustic soda below. 

Your Hooker salesman can help you 
discover whether you can receive caus- 
tic andjor other Hooker chemicals more 
cheaply by barge from one of our plants 
or stock points. 


Inert, high-density lubricants 
Liquid oxygen and hydrogen peroxide 
—explosive fuels for rockets and guided 
missiles—have no effect whatsoever on 
Fluorolube® oils and greases. 

Fluorolubes are inert to most other 
reactive materials, including concen- 
trated nitric acid. 

Their densities are unusually high for 
organic compounds—from 1.8 gmice 
to 2.0 gmicc. Yet, Fluorolubes wet me- 
tallic surfaces readily and thoroughly. 

Thermally stable up to 300°C., these 
Hooker polymers of trifluoroviny]! chlo- 


HOOKER 


CHEMICALS 


Caustic Soda 
Inert Lubricants 
Caustic Potash 


Carbonate of Potash 


ride won’t burn at any temperature. 
They’re non-toxic. 

Because of these unique properties 
Fluorolubes show potential for many 
applications; as lubricants for ultra 
precision instruments such as floated 
gyro units, for valve, pump, and bear 
ing assemblies, for vacuum pumps; and 
as impregnants for gaskets and pack 
ing in highly corrosive service. 

There are seven Fluorolubes, rang 
ing from light oils to heavy greases. 
You can get technical data on all seven 
by checking the coupon. 


Caustic potash — why the pack- 
age is important 


Expose it to air and solid caustic potash 
soaks up moisture and carbon dioxide 
swiftly. 


HOOKER ELECTROCHEMICAL COMPANY 


407 Forty-seventh $t., Niagara Falls, N. Y. 





PLASTICS 


Niagara Falls * Tacoma * Montague, Mich. * New York * Chicago * Los Angeles 
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Result: weaker, chemically damaged 
caustic potash that can slow down your 
processing. 

To help you avoid such damage, and 
to protect the inherent purity of Nialk® 
caustic potash, we make our own ship- 
ping containers to our own rigid speci 
fications. 

Result: You always get Nialk caustic 
potash in the form and strength you 
want. 

You can get Nialk caustic potash 
through all Hooker sales outlets, in 
these forms: 

85% (low iron) and 90% solid, wal- 
nut, flake, granulated, broken, crushed 
and powdered, Flake is available in low 
chloride grade also. 

45%, to 50% liquid solutions in stand- 
ard and low chloride grades. 

If you'd like information on the phys- 
ical properties of Nialk caustic potash, 
on shipping, ete., check coupon for tech- 
nical data sheet and bulletin. 


Carbonate of potash 

Do you use both caustic potash and 
carbonate of potash? You might find 
that a single source for both offers 
faster, more economical supply. You 
can get both from Hooker, 


mee 


| For technical data on Hooker chem- 
icals discussed on this page, check 
here: 

] Caustic Soda, 50% & 73% 

| Caustic Soda, solid and flake 

] Caustic Potash 

| Carbonate of Potash 


[ 
[ 
[ 
[ 
[ 


Fluorolubes, oils and greases 


| 
Keep your file up-to-date with tech- ! 
nical data sheets on these other | 
Hooker chemicals: | 
Aluminum Chloride i 
Lauryl Chloride | 
Monochloroacetic Acid | 
Muriatic Acid | 

| Sodium Benzoate 
[} Sodium Sulfhydrate 
[} Sodium Sulfide i 
Clip and mail to us with your name, | 
title, company address. When re- | 
questing samples, please use your | 
business letterhead to help speed | 
| delivery 


ficshcasenddidhclarunsn ais ciatbitoiainalantphédiditgataiatieel 
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ln Saudi Arabia and in 27 other countries 
it pays to produce pure water with a 
Cleaver-Brooks “mechanical oasis” 


Vapor compression units deliver potable 
water for as little as $1.25 per 1000 gallons 


Raw water source is brackish well water feeding one of the world’s 
largest vapor compression evaporators installed at the Dhahran 
Air Force Base in Saudi Arabia. At the other end of the system 
— tasty, palatable drinking water, far exceeding USPH standards. 

This performance is being repeated daily — all over the world 

. wherever fresh water is scarce and costly. Studies show op- 
erating costs are extremely low. Three hundred gallons of fresh 
water, for example, are produced for every pound of Diesel fuel. 

Any raw water source will do. Sea water, brackish, contaminated 
pools, streams are typical. You eliminate long pipelines, trucking, 
barging, plus chances of delivery failures. 

Regardless of your pure water requirements — it will pay you to 
investigate Cleaver-Brooks evaporation equipment for commercial, 
industrial, municipal and marine applications. Write: Cleaver- 
Brooks Company, Special Products Division, 345 E. Keefe Ave. 
Milwaukee 12, Wisconsin U.S.A. Cable Address: CLEBRO — 
Milwaukee — all codes 


ae 


Diesel-driven vapor compression distilling 
plant at the Be sel Air Force Base, Saudi 
Arabia. Total capacity of 200,000 gallons 
per day obtained from four identical units, 
each rated at 2100 gallons per hour. 


CLEAVER-BROOKS EVAPORATORS ARE IN 
SERVICE "ROUND THE WORLD. 


Aden Egypt Peru 
Australia French West Paraguay 
Bahama Islands Africa South Africa 
Bahrein Gibraltar Spain 
Bermuda Hawaii Saudi Arabia 
Belgium Marshall Islands United States 
Canada Nauru and Virgin Islands 
Ecuador Ocean Islands Wake Island 


TODAY — Cleaver-Brooks evaporation equipment users 

include public water utilities, pharmaceutical houses, bever- 

oge bottlers, distillers, oil companies ond divisions of our 

armed forces. There's a choice of sizes from 40 gph to 2100 

gph in single units — larger units in multiple installations. 
the Mediterranean. It is 


ere ER : “4 Cleaver = BI KILN) Cs 
vapor compression, diesel- } \ Year 
7 


This 1200 gallons-per-hour 
sea water distilling plant 
is located at Gibraltar on 


driven plants located in ‘~ - » 
Port Etienne, French West ev 


Africa. 
BUILDERS OF EQUIPMENT FOR THE GE /ERA.- 
TION AND UTILIZATION OF HEAT AND F WER 
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[arpenter Stainless Tubing 
for Long Life! 


This unique type compact heat exchanger has found ready 
acceptance as a highly efficient and dependable source of hot 
air or gas at pressures up to 300 psi and temperatures to 
1200°F. Carpenter Stainless Tubing met every requirement of 
the manufacturer—superior strength at high pressures and 
temperatures, easy fabrication, uniform expansion, oxidation 
resistance and long, maintenance-free performance. That’s 
why Carpenter Stainless Tubing is used exclusively for the 
straight tube and coiled fin-tube bundles, both shown at 
right partially assembled. 


Any heat transfer equipment worth building or using is worth 
Carpenter quality. It costs no more... because all full- 
finished Carpenter Stainless Tubing meets the high and uni- 
form quality requirements for heat exchanger applications. 
And you are sure of getting the highest possible degree of 
perfection in Carpenter tubing because it must pass the most 
exacting and thorough non-destructive test ever applied to 
stainless tubing. 





Call your nearest Carpenter Distributor or Branch Office to 
give your equipment the benefit of better-than-ever Carpenter 
Stainless Tubing. 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


MEMBER 


Export Dept he Carpenter Steel Co., Port Washington, N.Y ARS TEELCO 


Stainless Tubing & Pi ae 
fain ess U ing ipe *from BUSINESS WEEK of 


January 22, 1955 
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A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.” 


MeGraw-Hill Publishing Company, Room 2710, 330 West 
42nd $t., New York 36, N. Y. 


They have such refined and 
delicate palates 

that they can discover no one 
worthy of their ballots, 

and then when someone ter- 
rible gets elected, 

they say, “There, that’s just 
what I expected!” 


—Ogden Nash 
GET READY, by being registered. 


GET SET, by knowing what you’re 
voting for. Then—GO VOTE! 


| Published as a public service in co- 


operation with The Advertising Council 




















Featuring additional Equipment Materials, Supplies and Service for the Process Industries 














PHE RIGHT 
mOTer,VETO). 


; 


Ir operation 


he 


SE FROM 


Carolina Power & Light Co 





CORROSION 


with Acme-Fisher 


RUBBER LININGS 
and COVERING 


Acme-Fisher corrosion-prevent- 
ing rubber lining and covering 
of Hypalon and other materials 
can be applied to almost any 
thing. You can depend on 
getting the correct formulation 
to provide the highest degree of 
protection and at the correct 


price 
Write for price list on rubber 
lined pipe and fittings. For 
special jobs write, wire or call 





for quotation. 


Acme FiSHE? BROADWAY RUBBER CORP 


Division - 








V1 GETTY AVENUE, PATERSON, 4 1 

















WEIGH MATERIALS 
WHILE CONVEYING 
MERRICK WEIGHTOMETER 


MERRICK SCALE MFG. CO. 
171 SUMMER ST., PASSAIC, N. J 





Make it a 


BALI... 


to check this e— 


EACH ISSUE 

THIS WHERE TO BUY SECTION 
supplements other advertising in this 
issue with these additional announce- 
ments of products and services essential 
to efficient and economical operation in 


the process industries. 
CHEMICAL ENGINEERING 
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COVERAGE 
NR TN 


quoted on rec 
An advertising 


Subject to 


The advertising rate is $23.25 per inch for all a 
appearing on other than a contract basis. 


inch i is measured »* vertically on a column— 
3 columns—8 


DISPLAYED 
Contract rates 


ches to & pag 


Agmney Commission” 
Send NEW ADS or Inquiries to Classified Advertising Division of CHEMICAL ‘ENGINEERING, P. O. Box 


EMPLOYMENT OPPORTUNITIES 


UNDISPLAYED 


Tr 80 per line, minimum 3 lines. To figure advance payment 
count 5 average words as a line, 

Position Wanted ads are ‘4 of above rate. 

Box Numbers—counts as } line. 

Srecewes rd Jom if full payment is made in advance for 4 


nesertions. Not subject to Agency Commission 
Y 


36, N 


n 


Y. 








ENGINEERS 
SCIENTISTS 


800 Client Companies 
Many Fee-Paid Opportunities in 
New York, New Jersey, Connecticut 





SUBURBAN 


EMPLOYMENT AGENCY, INC. bs 
102 Main St., White Plains, N.Y." 


stat > *+-teeteainieaiaiing, 
Stamford, Conn. and N. Y. C. 








DIVISION MANAGER 

Moderate size, rapidly growing manufacturer with 
nationwide distribution starting new division. Hi ae 
poner experience plus Ter 4 
eipful. Starting salary $10,000-12 pays 
agency fee & relocation costs. 

Monarch Personnel 

28 E. Jackson Bivd. 

Chicago 4, Ill. 








CHEMICAL ENGINEERS 


An active, confidential service! 
Interview at your convenience. 
Call, write or wire 
GLADYS HUNTING (Consultant) 
DRAKE PERSONNEL, INC. 
220 Se. State St. Rm. 628 Chicago 4, ti. 
HArrison 7-8600 




















REPLIES ( Bow No.): Address to office nearest you 
c/o this publication, Classified Adv. Div. 
NEW YORK: P. 0, Bow 12 (86) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post 8t. (4) 


LOS ANGELES: 1125 W. 6th 8t. (17) 








POSITIONS VACANT 


Graduate Engineers, Preferably chemical for | 
both headquarters consulting and field sales | 
For sales, should have 3 or more years | 
For consuiting, young men | 
preferred so that our business can be taught | 


work, 
successful record. 


and they can move up. Write P-9197, Chemi- 
cal Engineering. 


Assistant Chief Engineer age limit 45. Must 
be graduate mechanical, chemical or civil 
engineer with natural mechanical ability, ex- 
cellent practical 
construction experience, 
chief engineer of all shops, foundry, mobile 
equipment including loading, marine, rail- 
way and construction; maintenance and re- 
pair of all types of equipment; 7206 KVA 
diesel generating plant. Mine and mill 2600 
tons/day. Flotation Mill Copper. Salary 
open. Foreign. With initial letter send 
full experience, references, age, marital sta- 
tus, number and age of children. Reply; 
Cyprus Mines Corporation, 523 West Sixth 
Street, Los Angeles 14, California. 


Patent Opportunity. Work closely with 
chemical, metallurgical research personnel; 
screen developments for patentability. Pre- 
pare, prosecute less important applications; 
work in liaison outside counsel. N.Y.C. To 
$15,000. Philbrick Patent Personnel Agency, 
Box 337, Middletown, N. Y. 

Metaliurgists: Company engaged la basic 
process and Pyrometaliurgy requires several 
men for producation development and quality 
control who have some experience in one or 
more of the following: smelting and refining, 
steelmaking, or electric furnace operation. 
Excellent opportunities for qualified men. 
Hospitalization, insurance and pension plan 
provided by company. Plants located id- 
west, North and South. All replies held 
strictly confidential. Submit detailed resume 
to Box #368 Niagara Falls, 
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| cal Plants, 


and supervisory and some | 
for charge under | 








@ distillation 

© heat transfer 

®@ thermodynamics 
® fluid flow 

®@ stress analysis 


fr. 





Tonawanda, New York 


tne 
LOW TEMPERATURE ENGINEERING 


We have unlimited opportunities for CHEMICAL ENGINEERS in: 

equipment design 
instrumentation and controls 
pilot plant design and operation 
process engineering 

fabricating techniques 


These projects are associated with the production and distribution of oxygen, nitrogen 
and argon as low temperature liquid or gases. 
LOCATION: Our Tonawanda Laboratories in suburban Buffalo, 
New York—our largest research and development facilities. 
B.S., M.S., Ph.D. graduates with up to five years experience are 
invited to investigote. 


LINDE AIR PRODUCTS COMPANY 


a Division of 


UNION CARBIDE AND CARBON CORPORATION 


Send resumes and approximate academic standing to: 


EMCH, P. O. Box 44 
Refer to ad: CEG-L 





POSITIONS VACANT 


Chemists Chemical Engineers, experienced in | 
Chemistry and Metallurgy related to heavy | 
and non-ferrous metals, particularly nickel | 
and cobalt. Unusual opportunity in our | 
Cuban operations, employee benefits, low | 
taxes. Write P-2037, Chemical Engineering. | 
Asst. General Piant Superintendent, 5-10 | 
years experience in production operations 
related to heavy and non-ferrous metals, par- | 
ticularly nickel and cobalt, with a degree in 
Chemical Engineering or Metallurgy. Un- 
usual opportunity in our Cuban operations, 
employee benefits, low taxes. Write P-2040, 
Chemical Engineering. 


Researcher in Sugar Wastes Wanted in 
Washington—Young chemical engineer or 
chemist well familiar with the field of sugar 
chemistry and use of sugar cane wastes. 





ENGINEER, PLASTICS 


Exceptional opportunity in Research and 
Development work with country’s fastest 
growing structural plastics manufacturer 
for Chemical Engineer with 1-5 years ex- 
perience in reinforced plastics who can 
accept considerable responsibility. 


Ideal living conditions, excelient salary and liberal 
hospitalization, life insurance and pension plan 


Send complete resume including salary re- 
quirements to; R. H. Gammon, Manager, 
Salaried Employment, Brunswick-Balke-Col- 
lender Co., Marion, Va 








Well paid, challenging research project with 
future for young, well-trained man. Write 
with very complete details in confidence to 
P-1765, Chemical Engineering. | 


SELLING OPPORTUNITY OFFERED 


Macufacturer of Heat-Transfer apparatus & 
pressure vessels required additional sales 
representation in East. Contacts in Chemi- 
Marine, oil refineries and power 
plants desirable. RW-1952, Chemical En- 
gineering. 


EMPLOYMENT SERVICES 


Salaried Positions $5,000 to $35,000. We 
offer the original personal employment serv- 
ice (established 46 years). Procedure of 
highest ethical standards is individualized 
to your personal requirements. Identity cov- 
ered, present position protected. Ask for 
particulars. R. W. Bixby, Inc., 553 Brishane 
Bidg., Buffalo 8, N. Y. 

Salaried Personnel, $5,000-$35,000. This 
Confidential service established 1920, is | 
geared to needs of high grade men who seek 
a change of connection, under conditions 
assuring, if employed, full protection to 
present position. Send name and address only 
for details. Personal consultation invited. 
Jira Thayer Jennings, Dept. L. P. O. Box 674, 
Manchester, Vermont 


POSITION WANTED 


Chemical Engineer. Grad. Europe and U.S.A. 
now asst. direction, age 30, broad back- 
ground, wish to emigrate U.S.A. or Canada 
for design, research or academic position. 
Four languages. PW 1946, Chemical Engi- 
neering. 





TECHNICAL SALES 


hni 4 


Graduate i for t sales or 
technical service with two or more years 
experience —- not necessarily in sales, 
Training in our polyethylene plastics lab- 
oratory with commercial size processin 
equipment. Field work with firms coger od 
a the molding and extrusion of poiyeth 
ene. 


This is an exciting, fast growing field, 
where excellent opportunities exist for ftu- 
ture advancement. Please write giving 
complete resume of education, experience 
and salary requirements to: 





Spensee Chemtoat Company 
Dwight B 

Kansas City, ‘Mo. 

Attn: Personnel Manager 











SENIOR 
ENGINEER 


Experienced in design and construction of 
high pressure equipment, such as Pumps, 
Compressors, Vessels, Pilot Plants, etc. 
Estimating experience desirable but not 
necessary. Salary open. Give full particulars 
in first reply 


AMERICAN INSTRUMENT CO 
8030 GEORGIA AVE 
SILVER SPRING, MD. 

In Metropolitan Washington, 0 .C 











EMPLOYMENT OPPORTUNITIES 





Permanent responsible positions with opportunity for high calibre men 
in Engineering Department of large Gulf Coast chemical manufacturing 
plant. Applicants should have the following qualifications: 

1. B.S. or advanced degree in chemical engineering. 

2. Minimum of three years experience in process design 
calculations, pilot plant operations or production trouble 
shooting—preferably in organic plants. 

3. Interest in detailed calculations and mechanical-chemi- 
cal interpretation into practical designs. 

4. Interest in chemical engineering as a profession. 

5. Ability to work with others in a team. 

Positions are in Process Design Section for work on new plants and addi- 
tions to existing plants. Work includes translation of pilot plant proc- 
esses into full scale plant design, design calculations on distillation, 
heat transfer, mass transfer, fluid flow, and associated work necessary 
to prepare flow sheets (no drafting). Processes are both organic and 
inorganic. Some field data and production equipment performance 
evaluation involved. Small electronic computer to be available in this 


IMPORTANT TEACHING POSITIONS 
OPEN IN ISRAEL 


Technion, Israel Institute of Technology, 
in Haifa, Israel, proposes to appoint: 


Professor of Soil Engineering 

Professor of Industrial Management and 
Production Engineering 

Professor of Chemical Engineering 

Professor of Mathematics 

Professor of Psysical Chemistry 

Professor of General and Inorganic 
Chemistry 


Applicants should hove first-rate professional 
and academic qualifications, be willing to in 
tegrate themselves into the life of the country 
ond, in due course, to teach in Hebrew. 


Applications with full details should be sent 
in duplicote, for transmission to Haifa, to the: 


AMERICAN TECHNION SOCIETY 


1000 Fifth Avenue New York 28, N. Y. 








work. Assignments will allow for full recognition of individual’s ability, 


with commensurate salary. 


Replies held in strictest confidence, all will be answered. Please send 
complete resume, including education, experience, and salary expected 
to Mr. D. M. Duguid, Technical Employment Manager. 


Texas Division 


The Dow Chemical Company 


Freeport, Texas 





HELP WANTED 


Metallurgists: C gaged in basic 
process and pyrometailusey requires sev- 
eral men for Production, Development and 
Quality Control who have some experience 
in one or more of the following: Smelting 
and Refining, Steelmaking, oF Electric 
Furnace Operation. E i 
ties for qualified men. Hospitalization, 

and i plan provided by 
Company. Plants located midwest, north 
and south. _ All replies held strictly con- 


tidential teri to 














P-1549, Chemica! Engineering 
330 W. 42 St., New York 36, N, Y 














Procter & Gamble 


needs 
CHEMICAL 


ENGINEERS 


(Graduated within last 10 Years) 


@ Permanent positions in Chemi- 
cal Process Equipment Desi sign 
and Application and other 
gineering Fields. 


e Salaries commensurate with 
education and industrial experi- 
ence. 


@ Opportunities to grow with a 
leading chemical processing 
company—rated as one of the 
nation’s three best-managed 
companies by the American In- 
stitute of Management. 


For application form and further 
information write 


The Procter & Gamble Company 
Cincinnati 17, Ohio 


SALES ENGINEER 


Are you interested in a sales engineering 
position in the field of instrumentation and 
avtomation? We are looking for engineerin 
eer preferably Chemical or Electrical, 
5 to 35 years of age for New York, Buffalo, 
Charleston, West Virginia, Philadelphia, 
Memphis, Detroit, Chicago, Tulsa, Los Angeles. 
Must be willing to relocate and travel ad- 
jacent territory. 
Compensation on straight salary basis, all 
expenses paid and car furnished with liberal 
fringe benefits. Sales experience desirable, 
but not necessory as we provide Klein Sales 
Aptitude Test at our expense. 
Successful applicants will receive thorough 
training course at our factory, Foxboro, Massa- 
chusetts, before being assigned to branch 
yea 

" are interested in a real opportunity 
ae @ progressive organization, please write: 


J. J. Burnett, 
THE FOXBORO COMPANY, 
4546 Oakton Street, Skokie, Illinois, 


sending resume of education and past expe- 
rience 


CHEMICAL ENGINEERS for 
APPLIED RESEARCH 


Battelle's expanding research program for 
industry is creating new career positions for 
capable chemical engineers in the following 
fields: 
Pilot Plant Operation 
Heat Transfer and Thermodynamics 
Process Development 
Reactor Engineering 
Extractive Metallurgy 





Electrochemical Engineering 
Ceramics 

These positions offer ovt-of-the ordinary 
merit promotional opportunities in a stable, 
progressive organization which has enjoyed 
a threefold increase during the past ten 
yeors. For technical application form, 
write to 


TECHNICAL PERSONNEL MANAGER 
BATTELLE INSTITUTE 


505 King Avenue Columbus 1, Ohio 














CHEMICAL ENGINEERS 


Ages 24-36—A long established and rapid 
ly growing chemical company is 
chemical engi s for positi in its Pro- 
duction and Development areas. Position 
requires a minimum of 2 years experience 
in chemical process study or process trouble 
shooting plus a good academic background. 
Openings exist in medium size plants lo- 
cated in Western New York State and West- 
ern Pennsylvania. 








P-1872, Chemical Engineering 
320 W. 42 St., New York 36, N. Y. 








WANTED 


TECHNICAL EDITORS 


To provide for its continued growth 
Chemical Week is king two additional 
assistant editors — preferably chemists or 
chemical engineers with two to three years 
business experience. Essential: Ability to 
meet people, dig out facts, interpret them 
intelligently and write lucidly. Please sub- 


mit resume to: 
PERSONNEL DIRECTOR 


eS gue co. 
330 W 
NEW voRk 36, ve, Hy a A 
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EMPLOYMENT OPPORTUNITIES 





PROJECT & PROCESS ENGINEERS 


Our Company is committed to a five-year expan- 
sion program in chemicals and plastics which will 
afford it oppor th Even 
now, we are building two plants—ene in the East 
and one in the West—to manufacture the new low 
pressure type polyethylene. We have several posi- 
tions open for Chemical Engineers qualified in either 
Project Engineering or Process Engineering. We 
have many interesting possibilities to offer and want 
to hear from you. Please address all replies to: 





Koppers Company, Inc. 
Chemical Division 
Development Laboratory 
P. O. Box 65 

Monaca, Pa 








EMPLOYMENT 
PROBLEM? 


When you are in need of spe- 
cialized men for specialized 
jobs, contact them through an 
employment ad in a McGraw- 
Hill Publication. 

Management, Engineering, Produc- 
tion, Maintenance, Selling . . . these 
represent broadly the principal functions 


in business and industry. And it is princi- 
pally to the men and executives who fill 


Our expanding program offers challenging opportunities to graduate CHEMISTS 
and ENGINEERS who have imagination and creative ability. Projects include 
MARKET RESEARCH and DEVELOPMENT on such materials as: 


¢ LIQUID NITROGEN 


® indefinite preservation and processing of biological materials 

*® application of liquid nitrogen temperature in the shipment of frozen 
foods without intransit refrigeration 

* application of extreme pressures and low temperatures 


* MOLECULAR SIEVE ADSORBENTS 


® catalysis and hydrocarbon separation 
* process development and plant design 


The magnitude and diversity of LINDE products and processes are appealing 
to technical men who are seeking employment with a dynamic company of 
proven stability. 


Bachelors, Masters and Ph.D’s are invited to 
investigate. 


If interested submit resume covering education 
lone academic standing), experience and 
background to: 


LINDE AIR PRODUCTS COMPANY 


a division of 


UNION CARBIDE AND CARBON CORPORATION 
. Box 44, Tonawanda, New York 
Attention: Mr. P. 1, Emch 
Refer to ad: CEG-D 


key jobs in these important divisions that 
McGraw-Hill publications are directed. 


McGraw-Hill Domestic 
Publications 


AMERICAN MACHINIST 
AVIATION WEEK 

BUS TRANSPORTATION 
BUSINESS WEEK 
CHEMICAL ENGINEERING 
CHEMICAL WEEK 

COAL AGE 

CONTROL ENGINEERING 


CONSTRUCTION METHODS AND 
EQUIPMENT 

ELECTRICAL CONSTRUCTION AND 
MAINTENANCE 








WANTED 


CHEMICAL ENGINEERS 


For process development and 
production work. Two to five 
years’ experience preferred. 
Modern expanding chemical 
manufacturing plant in New 
Martinsville, West Virginia. 
Long-range multi-million-dollar 
expansion program now in 
progress. Modern research and 
development facilities just com- 
pleted. Excellent opportunities. 


ADVERTISING MAN 
WANTED FOR 
TECHNICAL ProbucTs 


Previous advertising experience not 
necessary but helpful. Must have 
at least two or three years of college 
with courses in engineering and 
technical subjects and like to write 
If you have the qualifications we 
have an opportunity open for you. 
Man selected will be trained in all 
phases of industrial advertising. In 
your letter of application state age, 
education, positions held, and give 
statement of why you want a career 
in advertising. Location: well-known 
Connecticut company. 


ELECTRICAL MERCHANDISING 
ELECTRICAL WHOLESALING 
ELECTRICAL WORLD 

ELECTRONICS 

ENGINEERING AND MINING JOURNAL 
ENGINEERING NEWS-RECORD 


FACTORY MANAGEMENT AND 
MAINTENANCE 


FLEET OWNER 

FOOD ENGINEERING 
NATIONAL PETROLEUM NEWS 
NUCLEONICS 

PETROLEUM PROCESSING 
PETROLEUM WEEK 

POWER 

PRODUCT ENGINEERING 
TEXTILE WORLD 


Write 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


New Martinsville, W. Va. 


Attention: Industrial Relations Dept. 


P-1208, Chemical Engineering 


330 W. 42 St. New York 36, N. ¥ 


New Advertisements received by July 3rd will appear 
in the August issue, subject to space limitations. 
Classified Advertising Division 
CHEMICAL ENGINEERING P. O. Box 12 
New York 36, N. Y. 


(Additional Employment Advertising on following page) 








THE MEN YOU NEED ARE 
THE MEN WHO READ THE 


McGRAW-HILL PUBLICATIONS 


330 West 42nd St., 
New York 36, N. Y. 
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EMPLOYMENT 
OPPORTUNITIES 


(Continued trom pages 387-389) 











SEARCHLIGHT SECTION 


PPORTUNITIES 


UNDISPLAYED 
$1.80 a line minimum 3 lines. To figure ad- 
ad payment count 5 average words as a 
ine 


BOX NUMBERS count as one line additional in 


RATES——— 


undisplayed ads. 


DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of undis- 


played ads (not including proposals). 


EQUIPMENT - USED or 


DISPLAYED 

The advertising rate in $16.95 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 

AN ADVERTISING INCH is measured % inch 
vertically on one colume, 3 columns—30 Inches 
—to a page. 

EQUIPMENT WANTED or FOR SALE ADVERTISE- 
MENTS acceptoble only in Displayed Style. 


RESALE 


Send NEW a eS tee or Inquiries to Classified Advertising Div. of Chemical Engineering, 


ox 12, N 


Y. 36, N. Y. for August issue closing July 3rd 








Design Engineers 
Design Draftsmen 


you 
want 


MANY OTHER BENEFITS 


Please be sure to contact or see 


Arthur G. McKee & Co. 


Engineering Offices in 
cuveane. OHIO and UNION, N. J. 


McKee is a 50-year-old Engineering 
and Construction firm doing business 
on a world-wide basis. 


Interesting, well-paying positions for 
DESIGNERS, ENGINEERS, 
DESIGN DRAFTSMEN and 
DRAFTSMEN qualified in 


PIPING PRESSURE VESSELS 
CONCRETE EQUIPMENT SPECS. 
STRUCTURAL ARCHITECTURAL 
ELECTRICAL MECHANICAL 


Refinery, Chemical, Blast Furnace, Steel and Sin- 
tering Plant, Industrial or Office Building design or 
drafting experience desirable but not necessary. 
The expanding McKee organ- 

(zation, with three engineer- 

ing divisions, Refinery, Metals 

and Industrial, offers many 

Interesting opportunities in 

these highly-paid flelds. 

Investigate the opportunities 

McKee can offer you. If you 

want complete information 

write for our free booklet 

“Your Future in Engineering”. 


Please see of contact: 
Edwerd A. Keiner 


Arthur G. McKee & Company 


2300 Chester Avenve * Cleveland |, Ohic 
TOwer 1-2300 





— WANTED — 


SURPLUS LOTS 


VALVES & PIPE FITTINGS 


Unused—Any Type—Any Quantity 
PRUDENTIAL PLUMBING PRODUCTS 


Foot of Centre Street 


Newark 2, N. J. 


MArket 4-2277 








BUY OR SELL 


Steel, aluminum, stainless steel, or poly- 
ephylene drums. Sizes 15-30-55 gallons. 
JOHN EDWARDS 
350 Rider Avenue Bronx 51, N. Y. 
Mott Haven 9-4870 


WANTED—DOUGHMIXER 
Baker-Perkins or equal Vacuum type 
Stainless Steel, O. L. Sigma blades, tilting. 
jacketed, rated 4 H.P. per gallon. Work- 
ing capacity 72-200 gallons. Immediate 
delivery required. 

W-2061, Chemical Engineering 
330 W. 42 Street, New York 36, New York 








FOR SALE 


Stain} 80 Gal Cap. 
& Unloaders 


Day Blend 

27” Ball Mill Loaders 
(Stainless) 

De Laval Oil Purifier—Model 84-11, 600 
G.P.H. 

Stokes Model “F” Pill Press 

Stokes Model 43A Oscillating Granulator 

75 Hummer Screens—40 Mesh, Stainless 

Equipment is new and almost new, write 

for specifications and low prices. 


GLOBE TRADING COMPANY 
1815 Franklin St. Detroit 7, Mich. 
Wo, 18277 








All Kinds of Oil Refinery and 
Chemical Equipment, also Tanks 
Write — Wire — Phone 


Weinstein Co., Div. of Surpius & 
Salvage Co., Inc. 
610 West 8th Street Jamestown, New York 

















ACTION SALE! 


BUY BELOW MARKET 
CHEMICALS — DRUGS, ETC. 
WRITE FOR FREE LIST OR 
SUBMIT SPECIFIC INQUIRIES. 
CHEMICAL SERVICE CORPORATION 
80-04 Beaver Street New York 5, N. Y. 

















Chemical Engineers 


Production Engineering or Research and 
Development experience preferably with 
acids, heavy chemicals, and/or explosives. 
Excellent starting salary, benefit program, 
and advancement Submit 


resume of education and experience to: 


opportunity. 


Liberty Powder Company 
Wabash River Division 
Newport, Indiana 
Subsidiary of Olin Mathieson Chemical Corporation 


3 
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1500 psi (3) stage Chicago TCB-3 
100- 7 ppoekeef } | NL-oll-less 
Ingersoll ER.2 
Ingersoll ES NL-oil-less 
Ingersoll ES-Worth. HB 
V4x10 ingersoli XOB 
ingersoli ES 
Ingersoll ES 


selSzeBtsss 
SSSSrSS3 


Sr 
“20 


ates 


rsisizisisistziststsists) 
a i a i i i i ee Pe Pe | 
Zt eecezzeztzzeze=r=z 


Vacuum 22x9 

42 psi 

60-600 CFM Portable—G as— Diesel 
For Sale or Rent 


bine rican 


w HB.2 
Ingersot “fo Gardner RX 


PAT 
Ingersoll XRE.! 175 HP 3-60 550 








HAMMER MILLS—Mikro # | and 24”, Jeffrey 
Hy x 8, 24 x 20, Gruendier #2 w 3 feed screws, 
fepmend soreen mill 
SCREENS—Tyler Hummer 3 x 5 single/double— 
4 x 5 single, 3 x 10 double 
MIXERS—I3 gal Stokes, 5 cu. ft. Lancaster EBG3- 
EAG3 (muller type), 3000 & 60007 ribbon biend- 


ers 

PEBBLE MILLS—i8 x 24, 24 x 24, 24 x 36, 4x 5, 
5 x 6 porcelain, 6 x 8 & 6 x 9 buhrstone, 24 x 18 
rubber-all w/motors 

BALL MILLS—I2” x 24” Marcy, Hardinge 6 x 22 
w/new litanite fining, 7 x 48 bubrstone lining, 
tube mill 5’ x 21’ Prosser 

VACUUM PUMPS—Nash Hytor 623, 1263, H6, Ing 
Rees Type 30, 18CFM & 60 CFM, Leiman 105 


BLOWERS—Spencer 150 CFM, 16 OZ, 1300 CFM 
. Oz & yibatt Sade Size 115 Design 7, 


000 CFM 

ROTARY DRYERS—KILNS—12" x 22’, 36” x 25’, 
30” x 21’, 44” x 25’, 40’ 

ROLL CRUSHERS—i6. ry 10, Sturtevant, 30 x 16 
Chambers, 24 x 24. Link Belt (single), 24 x 36 
McLanahan (single) 

JAW CRUSHERS—20 x 4 Farrel, 
36 x 20 Diamond 

AUTOCLAVE—i gai s/s 1000 psi/i50 psi jacket- 

Fat tart 9 
HP Reeves varidrive—i2 to 36 
13 np ‘pelaval 45/1 25 HP Jones 25/1, 40 


MIXERS—'e HP geared, 


Sree we tide aircct, ait wines hak ona 
propellers 


LAWLER COMPANY 
Durham Avenue Metuchen, N. J 
Liberty 9-0245 


14 x 28 Acme, 
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SEARCHLIGHT SECTION 


SEE OUR STOCK 


FOR SALE 
Waste Disposal Plant including Oliver 
Precoat Filter 5’3’ dia. x 8’ face with 
Nosh Hytor Vacuum Pump and motor; 
18’ dia. leadlined steel reacting tank, 
piping, pumps, agitators, etc. Built 1951 
—UNUSED 


CENTRIFUGALS 

1—AT&M Susp. 48” dia. Perf. Basket, St. St., 
Fume tight 

2—Fletcher Susp. 40” dia. Imperf. Basket, 
1 plain steel, 1 rubber covered 

1—Tolhurst Susp. 26” dia. Imperf. Basket, 
Steel 

1—Bird 36” x 50’ Solid Bowl, Steel 

1—Bird 24” x 24” slotted bowl, Steel 

4—DeLaval Nos. 74-11; 94-01; 600 


DRYERS 

4—Devine #27 Vacuum Shelf, 475 sq. ft. 

1—Devine #23 Vacuum Shelf, 365 sq. ft. 

2—Devine Vacuum Shelf Dryers, size 17, 80 
sq. ft. UNUSED. 

1—St. St. Spray Dryer, 19’ dia. x 20’ high, 
with Western Precip. nozzles, fans, oil 
burners, etc. 

1—Bowen 5’ dia. Stainless Steel Spray Dryer 

1—Stokes 3’ dia. x 15’ long Jacketed Rotary 
Vacuum Dryer 

5—Double Drum Dryers: 42’ x 120”; 32” x 
52"; 24” x 60"; 24” x 36”; 22” x 38” 

5—Rotary Hot Air Dryers or Kilns: 6’ x 50’; 
46" x 40’; 46" x 32'; 6" x 25; Y x 
24’ 

2—Rotary Coolers: 104” x 30’ and 104” x 70’ 

1—B & S Rotary Hot Air Dryer, 3’ x 15’, 
Everdur 

3—Rotary Furnace Tubes 24” D x 86” L x 
¥%'’ Chrome nickel Alloy 

1—Hardinge XC-2 Ruggles Coles 
Steam Tube Dryer, 4’ D x 30’ L 

2—Davenport size 2A Dewatering Presses 

2—Swensen Walker Crystallizers, steel, jack- 
eted, each 30’ long 


EVAPORATORS-—STILLS 


1—Conkey 1900 sq. ft. Triple Effect, Vertical 
long Herculoy tubes 

1—Buflovak size 6.5 model 629D Double 
Effect, all stainless steel, 588 sq. ft. 

1—Stainless Steel, 145 sq. ft. coil, 500 gal. 

1—Stokes 150 gal. St. St. Jacketed Vacuum 
Still 

10—Columns—Aluminum, Copper & Stainless 
Steel 

2—Bartlett Snow St. St. Jacketed Evaporat- 
ing Kettles 6’ dia. x 3’ deep with heavy 
duty agitator and 25 HP 4-speed drive 


Rotary 


Equipment 
Bought & Sold 


Plants 
Liquidated 


1413-21 N. 6TH ST. 
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AUTOCLAVES 
2—Blaw Knox V2 gal. St. St. agit. 2000# Pr, 
3—St. St. T347, 13 gal. 1400# test, 50 jkt. 


FILTERS 
| Niagara Model 510-28 type 316 Stain- 


less Steel Filter, 510 sq. ft. with extra 
set leaves. 








1—Feinc 6'6” D x 6’ Face String Discharge 
2—Eimco 10’ x 12’ Rubber Covered Filter 


3—Sweetland Filters: #12 (72 Ivs.); # (20 
Ivs); #2 (18 Ivs.) 


5—Cast Iron Filter Presses, 30” x 30” open 
delivery, 28, 35, and 50 chambers 


Filter Presses, closed delivery, 12” to 36” 


MILLS 


Hardinge 6’ D x 22” L Conical Ball Mill, 
Steel Liner 


4—Pebble Mills 6’ D x 8’ L, 45” x 42” 


Al. Ch. 6’ D x 16’ L Steel Lined Contin 
Ball Mill 


4'6" D x 12’ L contin. Pebble Mills 
Charlotte #50 Colloid Mill, 75 HP 


Penna Ring Type Granulator, Trojan K3- 
24, 40 HP 


Fitz. Comminutors St. St., F-8, K & D 


Hammer Mills: Jeffrey 42 x 36; Gruendler 
36 x 24; Jay Bee 75 HP; Williams 14” x 
14”, Williams size A, St. St. and Aluminum 


Sturtevant 8 x 10 Jaw Crusher 
Attrition Mills, 30’, 24” & 16” 


Pug Mill, St. St., two 7” dia. overlapping 
chambers 3’9” L. Jktd. 
3—Mikro Pulverizers #$2-DH, 2-TH, 3-TH 


MIXERS—BLENDERS 


2—Day 75 gal. work. cap. Stainless Steel 
Sigma Blade double arm jacketed mixers 
2—Readco Heavy Duty Double Arm Sigma 
Blade Jacketed Mixers 50 gal. work. cap. 
30 HP Expl. Pr. Motor. Built 1951-53 
~Sprout Waldron size 12 Ribbon Mixers, 
336 cu. ft. work. cap. 
W & P Sigma Blade Double Arm Jacketed 
Mixers, 50 gal. & 100 gal. work. cap 
Side Entering Stainless Steel Mixers, 7/2 
HP, 10 HP, 15 HP & 25 HP 
Falk Vertical Agitator Drives #10-GDX, 
10:1, 300 HP-—UNUSED 
Turbo Vertical Drives, #58, 5:1, 40 HP 
Lancaster type SKG Counter Current 
Mixers, 29/2" dia, pan 
Sprout Waldron type 3036 Swing Head 
BB Blender, 50 HP 
Patterson 5’ dia. Conical Blender 


MARCO FLOW-MASTER UNITS 
Stainless Steel 
New in 1952—Expl. Pr. Motors 


1—KACR Reactor, ser. #£3127 
1—Kom-Bi-Nator, 200 GPH #3114 
1—AC-500 Homogenizer, #3125 
2—Roto-Feed Mixers, #3129, 3130 
1—DP-Dry Proportioner, #3131 


TANKS 


12—Aluminum, 3000 gal., 5 compart. 
10—Aluminum, 500 gal., 807 WP. 
1—Monel, 450 gal., 4’ 
1—St. Clad, T1304, ¥%"; 6500 gal. Vert 
10—St. St. Pressure Tanks—to 4000 gal. 
20—St. St. Storage Tanks—to 1000 gal 


STAINLESS STEEL 
EQUIPMENT 


USED EQUIPMENT IN STOCK—Tanks, Kettles, Receivers, Exchangers 
and Condensers, Stills, Agitators, etc. 


NEW TANKS IN STOCK—From 30 gal. to 10,500 gal. sizes. Also large 
stock of prefabricated tank sections and heads to assure quick 


delivery of tanks. 


CONVERTING EXISTING EQUIPMENT—(Your own equipment or our 
stock)—Can be done in our own shops utilizing surplus new or used 
materials on hand. HELIARC WELDING—Water Quenched Stabilized 


EQUIPMENT CORP. 


PHILADELPHIA 22, PA. 


Phone 
ST evenson 
4-7210 


Cable—PERI 
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$1,000,000 LIQUIDATION 
MODERN ANTIBIOTIC PLANT 


LAWRENCEBURG, IND. 


(25 miles from Cincinnati, Ohio) 


THIS PLANT MANUFACTURED PENICILLIN, STREPTOMYCIN AND B-12. MOST OF THIS EQUIPMENT HAS 
HAD LITTLE USE. OPERATIONS INCLUDE—FILTRATION, FERMENTATION, EXTRACTION, CRYSTALLIZA- 


TION, FREEZE DRYING, FINISHING AND PACKAGING. 


Send for Circular 


REACTORS, KETTLES, TANKS 
Stainless Steel 


8—1000, 550, 250, 200, 100 and 50 gal. 
jacketed, agitated Reactors. 

~§00 and 150 gal. Closed, jacketed 
Kettles. 

—Btacy 9'x35'6" Vertical, Steel Fer- 
menters 17,000 gal., 20% Stainless 
clad head with Stainless Stee! coils 
and 150 HP Turbo Agitators. 

Biacy 3000 and 2000 gal. Vertical 
Closed Tanks with Stainless Steel 
coils and side agitators. 
Graver 500 gal. Vertical, 
Tanks, side jackets. 
500 and 550 gal. Closed, Vertical 
Tanks. 

20—40 gal. Portable Tanks on trucks. 


Glass Lined 


9-——-Piaudler 750, 350, 250, 200, 100 and 
50 gal. jacketed, agitated, Reactors. 
Piaudler 2500 gal. Vertical, closed 
Tanks. 
Piaudler 1400, 1000, 400, 350 and 
200 gal. Vertical, Closed Tanks. 


Steel 


Graver 40°x37’ high, Vertical Tanks, 
side jackets, 2400 gal. 
Graver 40”x7' Vertical Tanks, side 
jackets, 500 gal. 

2—-Stacy 7'6”x10'9" high, Closed, Ver- 
tical Tanks 2700 gal. 

5-—Vertical, Closed Tanks 10,000 to 20, 
000 gal. 12'x12', 15x16", 12’x8" cone 
bottom. 


CENTRIFUGES & FILTERS 


11—-Podbielniak Model 7100 Stainless 
Steel Centrifugal Extractors, 10 HP 
XP motors and accessories, 

1—Bird 40” Suspended Centrifugal, bot- 
tom discharge, steel imperforate bas- 
ket, 30/7% HP motor. 

1—Tolhuret 26” centerslung Centril- 
ugal, Stainless Steel perforated bas- 
ket, vapor-tite 2 HP motor. 

2-—Bird-Young 4‘x2' Rotary Vacuum Fil- 
ters. 

2—-Shriver 24x24" rubber covered Fil- 
ter Presses, 4 eye, PGF, 18 cham- 
bers. 

1—Republic 15"x16" Stainless Steel Fil- 
ter Press P&F, 20 chambers. 


closed 





SELECTED ITEMS 


4—17,000 gal. Fermenters 
with Stainless Steel coils 
and 150 HP Turbo Agi- 
tators. 

14—1.R. Air Compressors 215 
to 1500 cfm. 


10—York and Cyclops Am- 
monia Compressors. 


4—National Research Vac- 
uum Diffusion Units Model 
V-10-D. 
11—Podbielniak $.S. Centrif- 
ugal Extractors. 


17—Stainless and Glass Lined 
Reactors 50 to 1000 gal. 


3—Stainless Steel Stills with 
Condensers 150 to 500 
gal. 

4—Stainless 3000 and 2000 
gal. Tanks with S.S. coils 
and agitators. 


17—Stainless and Glass Lined 
Tanks 200 to 2500 gal. 


1—Kathabar size 500 BLT De- 
humidifier. 


2—Bird-Young 4'x2’ 
Vacuum Filters. 


3—Precision Hot Air Stainless 
Sterilizers, Type B. 


3—R. A. Jones Aut. Cartoners 
for Vials. 


3—Perfectum Vial Washers. 


77—Centrifugal Pumps, Stain- 
less and Bronze. 


Rotary 


17—Kinney and Nash Vacuum 
Pumps. 


150 Recording and Control In- 
struments. 











Or 


Inspection Invited 


DRYERS & OVENS 


10—Stokes, Devine and National Re- 
search 8 and 10 shelf, Vacuum Shelf 
Dryers. 

6—American Sterilizer and recision Co. 
Stainless Steel Sterilizers. 


COMPRESSORS & PUMPS 


14—Ingersoll Rand Air Compressors 
1500, 1300, 1000, 750, 628, 240 and 
215 cim with motors, receivers air 
filters and after-coolers. 

10—York Ammonia Compressors, Model 
D-8, 10°x742", 8x6", 6’x6", 5x5” 
and 4"x4" with motors and acces- 
sories. 

15—Kinney Vacuum Pumps 100 and 200 
cim. 

2—Nash Vacuum Pumps 300 cfm. 

77—Ingersoll Rand, Peerless, Dayton- 
Dowd and Worthington Stainless and 
Bronze Centrifugal Pumps 1/3 to 20 
HP. 


MISCELLANEOUS 


5—Kathabar, Trane, Air Conditioning 
and Dehumidifying Units. 

35—Lightnin and Turbo Agitators, from 
Y% HP to 742 HP. 

4—Lightnin and Turbo Agitators, 125 
HP. 

1—Patterson-Kelly 5 cu. ft. 8S. “V” 
Mixer. 

2—Bantam Mikro Pulverizers, Stainless 
Stee. 

3—Pericctum Model W78, W57 and W20 
Vial Washers. 

3—R. A. Jones Automatic Cartoning Ma- 
chines for Vials. 

6—Glass Lined Absorption Columns 
2’x12", 14°x10". 

2—Stainless Steel Water Stills 50 and 
100 gph. 

5—Stainless Steel Condensers 50 to 400 
aq. ft. 

150 Recording and Control Instruments, 
Foxboro, Brown, Beckman Ph Meters, 
Taylor and Manning. 

50—Fischer Porter Rotameters. 

50—Stainless Steel Trucks, 1000 Stainless 
& Aluminum Trays, Packaging Plant 
consisting of Conveyors, Labelers., 
Unscramblers, Printers etc. Large 
quantity of Steel, Brass & Stainless 
Pipe, Valves, Fittings & Structural 
Steel. 


For inspect.on or Further information Contact: Mr. T. Goldan or Mr. L. Kahn, Box 190, Lawrenceburg, Ind., Telephone 714 


EQUIPMENT COMPANY 


2401 THIRD AVENUE, NEW YORK 51, N. Y. 


Telephone: CYpress 2-5703 - 


Cable: Bristen, N. Y. 
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get ‘on the ball” with 


BRILL EQUIPMENT 


IN STOCK AND AT OTHER LOCATIONS 


DRYERS 
2—Vulcan 6'x40’, 44%'x50’ Rotary. 
1—Link Belt 5'2x20’ Roto-Louvre. 
1—Link Belt 7'5”x25' Roto-Louvre 304 
8.8. 
4—Devine double door Vacuum Shelf 
17 and 20—59"x78" shelves. 
1—Devine 4’x25’' Rotary Vacuum. 
1—Devine 5’x10’ Rotating Vacuum. 
3—Buflovak double drum 42”x120", 
42x90", 32”x90". 
2—Hersey 3’x15’, 1¥2’x12’ Rotary, 304 
88. 





FINAL LIQUIDATION 


Baton Rouge, Levisiana 
1—LR. Jet Refrigeration Unit com- 
plete 208 tons 65° to 60°F. 
1—Buflovak 6’x5‘6” Monel Drum 
Flaker, NEW. 

1—Pfaudler 250 gal. Hastelloy “C” 
Reactor. 

3—4’x13’ closed 316 $.S. Reactors, 
109—3’6”", 316 S.S. tubes, 150 
psi. 

1—2500 gal. 304 SS. jacketed 
Reactor. 

1—Pfaudler 5’x18” Horiz. glass 
lined 2500 goal. 

1—7500 gal. 304 $.S. clad 12’x6‘x 
5'6” cone. 

3—Link Belt 316 S.S. 18x12", 18x 
10’, 18’x7’ Twin Conveyors. 

200 ft. 18” Troughing Belt Con- 
veyor with housing. 











FILTERS 
2—Oliver Rotary, Monel 8’x10', 3’x2’. 
1—Feinc 5’x7’, 304 8.8. Rotary Vac. 
1—Feinc 5’x3’ Monel, Rotary Vac. 
3—Eimco 18x24", 18x12", 316 8S. 
Rotary Vac. 
2—Sweetland #12, 72 and 36 leaves. 
2—Sweetiand #3, 75 sq. ft., 304 S.S. 
1—Niagara 53 sq. ft., 304 8.8. 
1—Shriver 42” P&F, 40 chambers, 
wood. 
3—Shriver 30” P&F, 36 chambers, iron. 


PULVERIZERS—CRUSHERS 
2—B&] #142, #2 Rotary Cutters. 
4—Hardinge Mills 4%2‘x16”", 6’x22”, 

7'x36", 


1—NEW Patterson 6’x8’ porcelain Peb- 
ble Mill 50 HP. 

1—National 6x12" Plastic two-roll 
Mill. 

2—Mikro Pulverizers #2TH and Ban- 
tam. 

8—Jeffrey 24x20", 18”x12", 15°x8”" 
Hammermills, NEW. 


CENTRIFUGALS 


2—Bird 40” Suspended, 347 8.8., XP 
motor. 

1—AT&M 40” Suspended, steel. 

1—Bird 40” Suspended, rubber. 

3—Tolhurst 40”, 32”, 26” Suspended, 
steel. 

1—AT&M 36” center-slung, rubber. 

1—Fletcher 30” center-slung, 304 8.58. 

1——Fletcher 20” Suspended, 304 §.5S. 

2—Bird 32°x50", 36°50" steel, solid 
bowl Continuous. 

2—Bird 24x38", 18x28" 304 S.S. Solid 
Bowl, Continuous. 

2—Sharples #C27, #C20, 304 8.8. 
Super-D-Hydrators. 

1—Sharples #PN-14 Super-D-Canter, 
304 8.8. 


SCREENS 


-Rotex double and single deck 40"x 
120”, 40x84”. 
Robinson single deck 40°x84", 304 
8.8. 

—§. W. single deck 40x84", 304 S.S. 


MIXERS 


Baker Perkins #16 UUMM, 150 gal. 
Dispersion Blades, 100 HP, XP mo- 
tor. 
1—Baker Perkins #JNM-2, 50 gal., 
304 8.8., Sigma Blades. 
8—Day “Cincinnatus” double arm Sig- 
ma Blade 550, 200 and 100 gal. 
2—Robinson 90 cu. ft. 316 SS. jack- 
eted, Powder. 
1—4’ dia., 304 8.8. Conical Blender 
72 HP motor. 
9-——Steel jacketed Powder, 50, 225, 265, 
350 cu. ft. 
1—Robinson 4000# steel Powder. 
1—Simpson Intensive Mixer #0. 
8—NEW Portable Agitators “4 to 5 
HP. 
4—Day, Ross 8 and 50 gal., Pony. 


SEARCHLIGHT SECTION 


TOWERS—REACTORS— 
CONDENSERS & TANKS 


Steel Storage Tanks 10'x40', 8'2‘x 
25’, 8x16’, 6x20". 

Towers 7°x25‘'6", 347 SS. 6x63’, 
6’x34', 5'x96", 30x70", 24°42", 12x 
30’, 8x20". 

10,000 Aluminum Storage Tank 
10°x16’x'4" shell, 25% W.P. 

Foster Wheeler Karbate Heat Ex 
changers 188 aq. ft. 
Struthers-Wells 536 sq. ft., 304 S.5. 
Heat Exchanger. 

Stainless Steel Heat Exchangers 
947, 160, 70, 58 and 55 sq. it. 








LIQUIDATION 


Near Longview, Texas 
Complete Poly Unit, Built 1950 
rated 144 bbi/day 
1—Wyatt 30’x70’ Stabilizer 1607, 

30 tray. 
30—Brown fintube Exchangers 20 
to 140 sq. ft. 
1—5'x96’ Tower, 40 tray, 135% 
W.P. 
1—7'x30’ Propane Tank 2507 
Ww.P. 
1—6'x34’ Vacuum Tower 1507 
1—2’x50’ Tower, 24 trays 
2—Convection Furnaces 20 MiL 
BTU/hr. 
12—Welded Storage Tanks 5000, 
2000, 1000, 500 bbl. 
6—Steel Bidgs., 20x150, 12x20, 
20x40. 








MISCELLANEOUS 


Lawrence 5” Hastelloy “C” Cen- 
trifugal Pumps. 

“Nash Vacuum Pumps #H-8, #H-7, 
HHO, #4, #2, #L5, #L-3, 
#MD571. 

Stokes 412 and 212 Vacuum Pumps. 
Durimet, Olivite 316 8.8. Duriron 
Centrifugal Pumps 1” to 3”, 
Centrifugal Pumps 60 to 2000 gpm, 
motor driven. 

Stokes DDS2, DS3, “R”, “T’ and 
“F”’ Tablet Machines. 





IF YOU DON’T SEE IT LISTED—ASK FOR IT—WE HAVE IT 





TEXAS OFFICE—4101 San Jacinto $., Houston 4, Texas—Tel.; Jackson 6-1351 


EQUIPMENT COMPANY 


ILL 2401 THIRD AVENUE, NEW YORK 51, N. Y. 
Telephone: CYpress 2-5703 + Cable: Bristen, N. Y. 
phone us for complete information Send us your surplus 
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“CONSOLIDATED” 


HEAVY DUTY INDUSTRIAL MODEL 
SAVES TIME, MONEY 


i—Unused #12 Sweetiand FILTER, 48 bronze 
mone covered bottom drainage leaves 3” ¢/c. 
Latest type; |—#2, 23 copper leaves {',” cc. 
Day 15 gal. Pony Mixers, m.d. 8.8. cans 
Stainless Steei Hersey Rotary Dryer, 5'x26’. 


a 8’x125’ Ro K 
Manufactured by the DELCO.DIVISION of GENERAL MOTORS “reo dingee sathongs 
, uflovac 42x120, 32x120 Atmos dbl. Drum 
Dryers, complete; |—-American 24x36 
Williams 52” H.8. Roller Mill 
Day #30 Imperial jack. Mixer, 75 gal 
Sperry 18x18" Filter Presses, 11 chambers 


Horizontal Dry Powder Ribbon Mixers, 40002, 
15004, 5008 





Our 39th Year 


CONSOLIDATED PRODUCTS CO., INC. 
60 Bloomfield St., Hoboken, N. J. 
Tel.: HO 3-4435 © WN. Y. Tel.: BA 7-0600 
What have you For Sale? 


LESS LALLA SBSH 


of General Motors Delo Price! 


For the Control of 
© FUMES ¢ STEAM ¢ ODORS © DUST © VENTILATION 


@ COOLING OF WORK IN PROCESS ¢ CROP DRYING 
@ INDUSTRIAL VENTING * PERSONNEL COOLING 


© FORCED COOLING OF ELECTRICAL EQUIPMENT 
Standard model, mounted in framing unit, ready to in- 
stall in sash, building opening of duct system, Frame 





For Sale 


HEAVY DUTY INDUSTRIAL MODEL For Sale 

i—80 gation Gearless Day Pony Mixer. 
CAST ALUMINUM ALLOY I—€ gonbaoh, Stainless teal omo Mixer complete 

CONSTRUCTION THROUGHOUT with 4 HP Explosion-Proof Motor 

2—Premier 6” Colloid Millis, Motor Driven. 


ENCLOSED WEATHER PROOF MOTOR 


~1791¥ Fromed Unit—4 H.P,—220 


designed for ready attachment of louvre, duct or hood. Model #1 


Volt—60 Cycle Single Phase~1200 


500 C.F. M STATIC 


© FABRICATING & WELDING SHOPS + F 


OUR PRICE 1-5 *275 EACH 


Untramed model— deduct 





NOD TR 


LURIA BROTHERS & COMPANY, 


PHILADELPHIA PA Rittent 


PHILADELPHIA NATIONAL BANK BLD( 


PRESSURE 
18,500 C.F. M. FREE DELIVERY 


ORIGINAL SELLING PRICE 4545 each 


RPM 

#1—4454Y Framed Unit—4 4.P.—220/ 
440 Yoi—60 Cycle 3 Phase—1200 
RPM 

#1— 4450 Unframed Unit—44.P.—220 


© STEEL & NOM FERROUS METAL WORKING PLANTS + CHEMICAL PLANTS Vott—60 Cycle Single Phose—1200 
* FOUNDRIES + POWER PLANTS * CROP DRYING * MACHINE SHOPS + MILLS — MINES 


RPM 

Framed Fan—Mounting Frame Outside Diman- 
sions 

45%" 2 45%" «VIG —Wt, 484 ts 
Untramed Fan 

39” diameter bolt circle—40%," over-all 

diameter —11-4" over-all width—Wt, 400 

Ibs 
Suiteble for either Horizontal or Vertical 
Mounting. May be wed either os blower or 


OR MORE *250 EACH F.0.8. Reading, Pa. oe 


Installation information, complete mainte- 
nonce, operation ond instruction menvel 
with each fen, 


PMENT 


INC. 


ey Speed Roiter init . oo” to 16°x40". 
i—J Day 40-Galion Pony Mixer 


SPECIALIZING IN REBUILT MACHINERY 
WE BUY SURPLUS EQUIPMENT AND 
COMPLETE PLANTS 


Irving Barcon Company 
249 ORIENT AVENUE 
JERSEY CITY 5, NEW JERSEY 
Phone—DElaware 2-6695-6 














|—Stainiess Tank #430 Chrome, vert. 7x10’ deep. 
20—jacketed Ketties—Stainiess, Copper, Aluminum 

|—Day Mixer, steam jacketed, 50 gel, Slama eee. 

|—Copper Svapergter, steam Jacket x30’ 
60-—New Pressure Cookers Viento rye 
150—Pumps—steam and electri 

|—New Glass Nash Centrifugal ye 160 gpm. 


mor qnatine Yank “iaruse’. 
\—Sted ma Dicinten rater rdlze 40 


n 
i—Abbe Ball Mill, 36x42” Bunretene lined. 

#316 Stainiess Stee! Tanks, new Vie Feo 4 & 360 gal. 
i—Nash Air Compressors, Type A 
i—Manton Gaulin Stainless i omagenter, 125 gph. 
(—I&R Vacuum Pum H.P., 60 
— Exchangers, 12” dia, 11 ig., 44 steel tubes. 

‘okes Single Punch Tablet Machine. 





NEW AND GOOD-AS-NEW EQUIPMENT 


2—Stainless Stee! Steam jacketed Readco Mixers. 

1— #316 Stainiess Reactor, 265 gal. cap., jacketed 

Abbe Pebble & Tube Mill, 5’x22’—Buhrstone Lined. 

i—Patterson Bali Mill, porcelain lined, 17°x27" 

i—Patterson Ball Mill, 42x36, jacketed 

2-—Large Steam Jacketed Horizontal Mixers 

Robinson Pulverizer #20, with 2 motors 10 HP each. 

2—Ribbon Type Mixers, 50 & 90 cu. ft.—tike new. 

4—Steel Tanks 90.000 gal. ea. vert. welded const. 

Rea Retorts Ties 9.8 -- A.8.M.E., from 12” 

to 24” dia., 4’ te 12° le 
vetailiaere—t 10 lon Any 
Fy Kettles with Turbo A ier. 

x 


'\—Soarkler totelniess Filter Model 

32500 gal. Plaudier G/L Tanks Xe oe xeltaters. 
6—Biackburn-Smith Jacketed F iit ye. 20 to 160 gpm. 
|—Jeffrey Vibrating Conveyor, 15’ long 

i—Meade Mill #2 with 7 H.P. Motor. 


4643 LANCASTER AVE., 
PHILADELPHIA 31, PA 








3078 CFM INGER. RAND AIR COMPRESSOR 


i—-MODERN INGERSOLL RAND PRE2, CHANNEL VALVES, NEW 1942 USED INTERMITTENTLY, 
110 LB, PRES. AIR COMPRESSOR, CYLINDERS 30° & 18” x 21”, DIRECTLY DRIVEN BY 500 HP, 
U.P.F. SP, 600, 440 V. SYNCHRONOUS MOTOR WITH EXCITER SET AND CUBICLE TYPE PUSH 
BUTTON STARTER. ALL FINE BHAPE—LOCATED ALABAMA. 


DARIEN CORP., 60 E. 42nd St., N. Y. 17, N. Y. 








Poor Aladdin 


for what he wanted 





The best service at Aladdin's command was rubbing a lamp and WISHING 
YOU have ‘Searchlight’ 


"CAN SEARCHLIGHT” SERVE YOU? 


help you find what you want! 
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BLUE CHIPS 
Owned and Controlled by Us 


A Few of our Outstanding Pieces 


a 5 roll high side roller mills, com- 
plete. 
1—Baker-Perkins 200 gallon jacketed mixer, 
chrome lined. 
3—5000 gallon stainless steel mixing tanks. 
3—3500 gailon aluminum vertical tanks. 
1—250 gallon stainless steel jacketed and 
agitated kettle. 
3—Howes 74 cu ft rubber lined ribbon 
blenders. 
sh sag 200 gallon burrstone lined pebble 
1—Eimco 4 x 1’ rotary vacuum filter. 
2—7500# dry powder ribbon blenders. 
7—Patterson—International—Gemco 8’, 6’ and 
4’ conical stainless steel and steel blenders. 
1—Fitzpatrick model K stainless steel commin- 
uter, 20 HP. 
1—Sharples model C20—stainless steel super- 
d-hydrator, 20 HP x proof motor. 
13—Sperry cast iron plate and frame filter 
presses 30 x 30”, closed delivery. 
2—Sweetland +12 690 sq ft stainless steel 
leaves filters. 
1—Hersey 3 x 24’ all monel rotary dryer. 
1—Louisville Stainless steel lined 6 x 45’ rotary 
dryer. 
4—Baird 4 x 30’ steel direct fired dryers. 
8—Buflovak and Devine 10, 14 and 17 shelf 
vacuum shelf dryers. 
1—Buflovak 2 x 4’ double drum vacuum dryer. 
2—Buflovak 48 x 120” double drum atmo- 
spheric dryers. 
1—Jeffrey stainless stee] dryer, vibrating, in- 
direct fired cooler or dryer. 
1—Buflovak 150 sq ft all monel evaporator. 
2—Proctor & Schwartz steam heated truck dry- 
ers 6 x 6 x 5S’. 


1—Hardinge 7’ x 48” conical ball mill, 200 HP 
with classifier. 
2—Schutz O’Neill 28’ limited pulverizers. 
1—Stokes model T5 unused tablet press. 
8—Cumberland +2 granulators. 
1—Robinson 200+ stainless steel blender, 
jacketed. 
10—Day and Ross 10, 20 and 100 gallon unjack- 
eted sigma blade double arm mixers. 
4—40—8—2'2 gallon pony mixers. 
1—Morehouse HYR speed mill complete with 
motor. 
3—Pfaudler 500 gallon glass lined jacketed 
and agitated reactors. 
2—Pfaudler 800 gallon glass lined agitated 
crystallizers. 
2—Blaw Knox 250 gallon jacketed and agi- 
tated steel autoclaves, 300+ internal pres- 
sure. 
6—Stainless steel and karbate condensers 10 
—20 and 100 sq ft. 
1—Shriver 24” everdur filter press, 20 cham- 
bers. 
4—Patterson 4 x 4’—250 gallon chrome man- 
ganese jacketed ball mills. 
3—Kenney 100 CFM vacuum pumps, 10 HP. 
10—Unused American Hard Rubber WAM 2 x 
12" centrifugal pumps. 
12—Agitated drives, 2 to 25 HP. 
1—J H Day 75 gallon stainless steel double 
arm jacketed mixer, 25 HP, x proof. 
2—40” and 30” stainless steel link suspended 
centrifuges. 
1—Ross 9 x 24” high speed 3 roll mill. 
3—Day 14 x 30”—3 roll high speed mills. 
$—Colloid mills, Premier, Eppenbach, Bartlett 
& Snow—2 to 5 HP. 
1—Stokes model 43A granulator. 


Current Liquidations 


Dye Stuff Plant, Alabama 
Cosmetic Plant, West Coast 
Liquid Sugar Plant, Midwest. 


Send us your inquiries. What have you for sale in complete plants 
or individual pieces? 


Pigment plant, Newark, N. J. 
Rock Crushing Plant, New York State 
Edible Oil, Midwest 


CHEMICAL & PROCESS MACHINERY CORP. 


52 9th Street 


HYacinth 9-7200 


Brooklyn 15, N. Y. 
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Porebtished 1913 


LATE TYPE 
REBUILT MACHINERY 


At Bargain Prices 


MIXERS 


Boker Perkins 50 gallon capacity Stainless 
Steel Steam Jacketed Heavy Duty Mix- 
ers with Stainless Jacketed Blades, mo- 
torized power tilting, motor driven. 

W & P 200 gallon Heavy Duty Mixer, ‘tilting 
type, with Sigma Blades. 

3500 gallon working capacity Steam Jack- 
eted Double Arm Mixing Tanks. 

Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 

Baker Perkins, Day, Readco Heavy Duty, 2 
to 160 gals., Double Arm Jacketed Mixers 
with Sigma or Fish Tail Blades 


LABELERS 


Models D and NA4 Knapp Wraparound 
Labelers. 

Resina LC and Elgin Cappers. 

Burt Wraparound Labeler, to gal 

Pony M, MX, ML, World, Ermold, Pneu 
matic Semi and Automatic Labelers 

Capem 4-Head Automatic Labeler. 

FILLERS 

Horix and Elgin Rotary Fillers. 

5. & S. G1, G2, G6, HG8B Fillers 

MRM 5. A. Stainless Steel Vacuum Fil’ers. 

Triangle Elec-Tri-Pak Fillers, all sizes 

Eigin 5-Head, Hope |, Filler 2 and 4-Head 
Stainless Steel Piston Fillers. 


PACKAGING MACHINES 


Pneumatic Scale Packaging Units with high 
speed Carton Feeders and Bottom Seal- 
ers, Weighers, Top Sealers with Compres- 
sion Drying Units, Carton Liners, intercon- 
necting conveyors. 

Stokes and Smith Model B Transwrap with 
Auger Feed and Fin Seal Attachment. 
Miller, Hayssen, Package Machinery, Oliver, 
Campbell, Transwrap Wrappers. 
Standard Knapp 429 Carton Sealers. 


GRINDING MILLS—SIFTERS 


Mikro 3TH Pulverizers with 30 HP motors. 

Mikro 2TH, 1SH and Bantam Pulverizers: 
Schutz O'Neill Mills. 

Charlotte #3 Monel Colloid Mill. 

Eppenbach V9 Aloxite Colloid Mill 

Day, Robinson, Tyler Hum-mer, Great West- 
ern, Gayco, Raymond Sifters. 

Rotex Sifters—-40/2" x 120” and 40” x 84”. 


MISCELLANEOUS 


Podbelniak 6080 S. S. Solvent Extractor. 
Oliver, Sweetland #2, Sparkler, Sperry, 
Shriver, Alsop Filters. 


Write, Wire, Phone For Details & Prices 


TOP PRICES PAID FOR 
YOUR SURPLUS EQUIPMENT 


UNION STANDARD 
EQUIPMENT CO. 


318-322 Lafayette Street 
New York 12, New York 
Phone: Canal 6-5334 





BIG SAVINGS IN GUARANTEED EQUIPMENT 


DRYERS & KILNS 
Devine #12 & #23 Vac. Shelf Dryers. 


\-—-Btokes 2’ x 6 Rotary Vac brs 
-Neil Yxd Atmos, rum Dryers. 
Vac. Drum Dryer 24” x 20’. 


CENTRIFUGALS & " CENTRIFUGES 
Tothurst 40” oe enente, 
Steel, Copper, 


Sharples Centrifuges oA Sainiess. Also #6. 
De Laval Multiple Ciarifiers #200, 300 & 301. 
LTERS 
#2 Sweetiand Filter 12 Stai Covered lea 
\—Vatiez 41 Stainless Covered Leaf 








Plaudler pee oa. gee Lined egg pest. Kettle. 


Hom aay hy . Jack. Vac. 
t Stokes In imoree Lt io" re 36 dia. 
ey tose 
1—2300 gal ee a. seek, Steet Kettle, 
6—jacketed Ketties 50 to 2300 gals. 
|—260 gal. Lead-Lined Kettle. 
Ptaudier 150 gal. closed agit. jack. Stee! Kettles 
50—Gtainiess Alum., Copper, Glass & kone Lined 
Kettles & Tanks. Also new Staintess 


PULVERIZERS & MILLS 
3-—Mikro Puiverizers #281, 42TH. 
vere ine 24” x 30", 30” x 30", 30” x 34”, 30” x 


Abbe 37” x 30” Chrome Mang. Lined Ball Mill. 
#1 Raymond Automatic Pulverizer 20 H.P. motor 
i—Raymond #00 Pulverizer 30 H.P. Complete. 
Raymond Mills. 

. 18" Hinged Hammer pm. 

x 18” ‘bingle Roll Crush 
Day Hercules " ike Crusher \', H.P. "mater. 
Hammer Mills & Pulverizers 3 to 50 H.P. 


Y YOUR SURPLUS MACHINERY & COMPLETE PLANT 
PARTIAL LISTINGS, WRITE FOR BULLETINS 


STEIN EQUIPMENT COMPANY 


Sterling 8-1944 


NEW TANKS, STAINLESS & CARBON STEEL, BUILT TO YOUR eemennens 
WE BU 


« Oth St., Brooklyn 15, N. Y. 


i—Sechutz-O' Neil 20” Pulverizers. Also #!. 
wiems #3 & 2xx Hammer Mills. 
——F 
1—t 
- x30” 

Houchin 4 Roll” ra Stone Mills. 
Bait a Sowell! delers Cutters L op 

U. &. & Premier i, H.P. Coliosd its. 


MIXERS & SCREENS 





gal. Change Can Mixers. 
vertical M 7. 
4 fixers 50 to 150 ¢ 
jer 3’x5’ Vibratory 2 Deck ion “Other sizes 

b ystone 30008 horiz. » ve miner. 

10—Dry Spiral Mixers 

12—Portable Elec. Asitators | V4 to 3 HLP. 

MISC. & SPECIAL 


Stokes #280 A Pretorm. Press 4” dia. 
” single punch preform machines. 
ue Tabiet Machines, '/,” to 4”. 
' 


Gout 75 HP Centrifugal 
i—Marcoe 200 Stainiess Steet 
Filling Mastin, powder, 
'—Howe Mogul Barrell & 


Soap Machinery for Toilet, Py Bay "thio, Liquid 


Plastic & Rubber Mills, Calenders, Hydr. Presses 
inject. Mold Equipt. Extruders, Banbury Mixers 


Cable Machequip 








FOR SALE—a brand new— 


BLAW-KNOX EXTRACTION UNIT 


Major Sections—(will sell components separately) 


(1) SOAKER: Carbon steel, fusion welded. Three 
tier rotary blade unit; 235 cubic feet per shell, Fed 
by inclined screw, capacity 8,333 pounds of alfalfa 
meal per hour bulls density of alfalfa meal 23% 
pounds per cuble foo 

(2) EXTRACTION FILTER—OLIVER Continu 
ous horizontal type filter. Carbon steel, 15 ft. diam 
eter, nominal filtering area of 165 square feet. Vapor 
tight housing. Fed by Redier slurry conveyor with a 
capacity of 20,833 pounds per hour. Slurry is al 
falfa, hexane and acetone; has a bulk density of 
45.5 pounds per cubic foot. Four wash tanks and 
four filtrate receivers, carbon steel, fusion welded 
Three wash tanks 200 gallon capacity, other 400 
gallon a td eurate receivers Oliver Type E, 23 
Inches 68 inches long 

(3) DESOLVENTIZER: Western Precipitation 
Corp-Holofite type. Carbon steel, capacity 12,800 


PLANT MACHINERY CORPORATION 
PHILADELPHIA 25, PENNA. 


RICHMOND & NORRIS STS. 


pounds of wet alfalfa consisting of 8,000 pounds of 
alfalfa, 4,080 pounds of hexane and 720 pounds of 
acetone. Inlet temperature 100°F. Steam pressure 
100 PSIG. Specific heat of alfaifa 0.5, of hexane 
0.57, of acetone 0.52. All evaporation assumed to 
take place at 150°F. Pre-heating duty 335,200 BTt 
per hour. Evaporation duty 744.006 BTU per hour 
plus 163,000 BTU per hour for evaporating 163.2 
pounds of water per hour. Meal Superheating duty 
240,000 BTU per hour. 5.8 cubic feet per minute 
handled 

Desolventizer condenser, shell and tube, vertical, 
fixed head. Steel a total duty 1,083,400 BTU 
per hour, Carbon 

(i) AUXILIARY EQUIPMENT: Pumps — motors 
(explosion proof) instrumentation stage and 
wash tanks, vapor scrubber, vacuum pump and 
blower, ete 


NEbraska 4-1210 











this Searchlight 
Section of 


CHEMICAL ENGINEERING 


is an index of reliable sources for Used and Surplus Equipment 
now available. Consult the Searchlight Section in each monthly 
issue for later offerings. 


If you don’t see what you want ask for it. Ask the advertisers. 
They are constantly adding to their stocks and may have ac- 


quired just what you need. 


And, when you have special items to dispose of, use the Search- 
light Section of Chemical Engineering to help you locate buyers. 

Send a list of your equipment and we will gladly give full 
information as to space and rates. 


Classified Advertising Division 


CHEMICAL ENGINEERING 


New York 36, N. Y. 


P.O. Box 12 ® 
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25 cu. ft. SS Cone Blender. 

19 cu. ft. Patterson Blender. 

C27 Sharples Super-D-Hydrator SS. 
C20 Sharples Super-D-Hydrator SS. 
PN14 Sharples Super-D-Canter SS. 
36’'x50” Bird Cont. Centrifuge. 
40” Bird Centrifuge, suspended. 
40” SS Bird Sus. Perf. Centrifuge. 
48” Bird SS Centrifuge, perf. 
310-12 L. B. Roto Louvre Dryer, $S. 
8 Shelf Vacuum Dryers. 

Pittsburgh Lectrodryer, Type BAC. 
625 CFM Worth. Compress., 100 PSI. 
Ammonia Compressors 5 to 25 ton. 
5’x10 Hearth Herreshoff Furnace. 
24” Shriver Rubber Covered Filter. 
24” Filter Press, aluminum P&F. 
Katho Bar Units (2). 

Jeffrey Hammermills 15x8, 24x20. 
140 cu. ft. Paddle Mixer. NEW. 
2TH Micro Pulverizer. 

1SW Micro Pulverizer. 

412G Stokes Microvac. NEW. 
36’ Komarek Briquette Press. 

100 gal. Pfaudler Reactor. 

200 gal. SS Reactor. 

350 gal. Pfaudier Reactor. 

750 gal. Pfaudiler Reactor. 

2000 gal. Reactor, 200 PSI. 

3000 gal. SS Reactor. 

48” SWECO 3-Deck Sifter. NEW 
28A Robinson Gyro Sifter, SS. 
310-12 L. B. Roto Louvre Dryer. 
502-20 L. B. Roto Louvre Dryer. 
212A Stokes Vacuum Pump. 

1300 gal. Glass-Lined Tank. 

2500 gal. glass-lined Storage Tank. 


HEAT AND POWER CO., Inc. 


60 East 42nd St., New York 17, N. Y. 
MUrray Hill 7-5280 
[Machinery and Equip Merchants) 
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JULY SPECIALS 


Roto Louvre 8S 31’ Hy A rey Dryer, complete unit 
Resin Agtd 1200 347 88 Kettle, 6 HP exp. 

Bird Cont. Vac. Sitter, 4’xt’, Rubber covered 
Rotex 40x84” Sifter, 3 deck, 


&M 60” Centrifugal 316 $8, 10 H 
Mikro #4TH Pulverizer, with 40 HP Motor 
Raymond #40 88 Imp Mill with 40 HP motor 
New 74 ou. ft. 88 Spiral Mixer immediate Del 
jal. poe Sigma Arms, 20 ih exp. mtr, 
Lab Mixer with | HP 
BP ae 30 type RWUEM SS MIXER, utd, sigma 
arms 2600 gal. with 150 hp mtr. NEW NEVER 
USED 
NEW—Steei & 8/8 Mixers, Kettles & Tanks 
Fabricated to Your Specifications. Engineering 
Advice Available. 














WE BUY COMPLETE PLANTS OR SINGLE 
UNITS. 


WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, INC. 


111 33rd Street, Brooklyn, N. Y. (32) 
SOUTH 8-4451—8782—4452 








If there is anything you want 
that other readers can supply 
OR... something you don’t want— 
that other readers can use— 
Advertise it in the 


SEARCHLIGHT SECTION 











FIRST 9x43: SPOTLIGHTS 
CHOICE PROCESSING EQUIPMENT 


Baker Perkins 200 Gal. Mixer 
Jktd. Dbl. Sigma Arms; Size 17 


Nickel Closed Reactor 7’ x 11’ 
Agitated 7% HP. Jktd. 50 PS! 


Bird Continuous Centrifugals 


Con. Bowl; 18” x 28” & 36” x 50” 


Pfaudier GI. Lined Reactors 
Jktd. Agtd. up to 1000 Gal. 


Sharples C27 Type 316S S$ 
Super-D-Hydrator; 30 HP XPL 


W. & P. Type 100 Gal. Mixers 
Jacketed Double Arm Sigma 


American Dbl. Door Sterilizer 
30” x 48” x 84”; double track 


Blaw Knox S/S Reactor; Jktd. 
Agitated; 8’ x 7’6”; welded 


Monel Reactor; 785 gallon 
5’ x 5’; Jktd. Agitated 


Bethlehem C. |. Reactor 
1400 Gal. Coil in shell 


Vertical 5000 Gallon 
Aluminum Tank 8’ x 9’ 


Process Eng. 2 Pass Heat 
Exchanger; 500 sq. ft. 


Zaremba Inconel Evaporator 
Dbl. Effect; 430 sq. ft. 


Premier S/S Colloid Mill 
Type U3; 6”; 15 H.P. motor 


Sharples H2 Nozzlejector 
1000 GPH; 15 HP XPL 


Send for FIRST FACTS just off the Press; Complete Inventory 


FIRST MACHINERY COR®. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


Phone: STerling 8-4672 aie 


Fred Firstenberg 
President 





Combustion Engineering Raymond 
2 Stage Flash Drying System 


Baker Perkins Cascade Kettles 
(3) Type 17XBS in Type 316 $ S$ 


2 Dowtherm Resin Kettles 
8’ x 10’ Jktd. Agtd. 316 S/S 


Shriver 42” C. |. Filter Presses 
39 Chambers; 4 eye; Cl. Delivery 


Fatty Acid Distillation Unit 
Type 316 S/S; Dowtherm; Complete 


A. 0. Smith S/S Lined Autoclaves 
10’ x 30’; 20,000 Gal. 135 PSI 


A. 0. Smith 1750 Gal. Autoclave 
Type 317 S/S; Sparg. Coil; Agt. 


Dopp 650 Gal. 80” x 67” Reactor 
Cast Iron; Jktd. Agitated 


Mojonnier S.S. Vacuum Pan 
3’ x 10’ with Calandria 


Whitlock S/S Heat Exchanger 
250 sq. ft.; 17” x 128” shell 


Stainless Steel Columns 
8” x 10’ and 12” x 15’ 


Aluminum Bubble Cap Column 
272” x 36’; 60 Plate 


Shriver S/S Filter Press 
24”; 21 chambers; 4 eye; Cl. 


Houchin Nickel Lnd. Kettle 
6’ x 5’; Jktd. & Agitated 


Day Autoclean Dust Collector 
Type 316 $/S; 12000 CFM; 10 HP 
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*** IN STOCK AT LOEB'S 


Agqitators, 
Centriluga he 
stcin, steel, 20” ee 
Tolhurst 26” 
Tolhurst sus 
rated basket. 
Clarifiers: De Laval 64-51, SVKS5R, 94-21. 
oun Laval #600 multiple. 


postantes ¥ V4 to & hp. 
r 


40” stain. steel perio 





vasloue sizes. 
Conveyor: Stevedore Jr. Booster 16’ long. 
Cutter, rotary: Abbe stain. steel. 
Disintegrator: Rietz RD-18 si. steel, 75 hp. 
Dryers: Devine 2 x 4’ vac. drum st. steel. 
‘en laboratory Spray type. 
Stokes vac, 20 shelf 40 x 44”. 
Devine vacuum 20 shelf. 
Ruggles Coles XA 4 x 20’ rota 
Double drum Ma” ae to 1 6”. 
Rotary Vacuum 2) x 8’. 
Louisville, Davenport Steam T 
Bvepereieres Swenson prese J —y 350 sq. 
, single effect 350 #q. 
seojonates st. steel, 392 — 
Rogers Special 6’ stain. 43 


aueneeeer, heat: By 4 Wallace st. steel, 


plate type. 399 GPH. 
Filters: Oliver 21% x 1’, Sparkler, Alsop, 
Lom ndustrial, Oliver 3” horizontal. 


ax, I 
Filter Presses: Sperry, Shriver 6” to 36”. 


12” copper, i7” 
ted. 


steel and copper, 


Kettles: Stainless steel 20 to 150 gal., with 
and without agitators. 
Devine 1500 gal. jacketed agitated. 
Mills: Pebble, Abbe #5, 36 gal. 
Ball: Hardinge 6’ s 36” buhr. lined. 
Mikro: 2DH, 10 hp. New. 
Hammer: Fd, 50 x 24” type A. 
Hammer: Williams size BX type AK. 
Raymond: 0000 IMP, 16” screen mill. 
aymond laborat Screen Mill. 
3-roll: Ross 12 x 30”. hman 5 x 11”. 
Mixers: Dbl and sgl arm sigma blade. 
Dry Powder: 11 to 77 cu. ft. 
Dry Powder: Da oopese body, 27 cu. ft. 
Liquid, tank to 200 
Pony: Day 40 gal., act 20 gai. 
Pumps: Centrifugal, rotary, gear, vacuum. 
n various sizes and metals. 
Reactors: Struthers-Wells 200 gal., st. steel. 
Reirigeration: Freon 71/2 and 10 hp. 
Screens: Rotex 20 x 48” and 40 x 84”. 
Selectro 4 x 10’, Abbe Blutergess #1. 
Sterilizers: Climax 20 x 36’ jacketed. 
Tablet Machines: Single punch Stokes F, 
Colton #4. 
Colton rotary #3 and 3RP. 
Tanks: Stain, steel to 6000 gal. ca 
ao. steel rectangular 4 x 4 x fi: 
Glass lined to 500 gal. cap. 


Send us your inquiries and list of idle equipment. 


LOEB EQUIPMENT SUPPLY CO. 


818 West Superior St. 
Telephone: Seeley 8-1431 


New ail a, 


FANS — BLOWERS 
EXHAUSTERS 


Save 30% to 50% 
on Stock Shipments 


Chicago 22, Ill. 
Our 31st Year 





Now we can 


serve you BETTER 


industries”’. 


THE MACHINERY 
& EQUIPMENT CORP. 


293 Frelinghuysen Ave., Newark, N. J. 
TAlbot 4-2050 


“In our new location with used 
and rebuilt Machinery & Equip- 
ment for the Chemical & Process 








Sparkler 33-26 RL Filter 

B&P size 4 AN2 Mixer 

W6&P size 15 mixer 

2000 gal. 8/8 “%" tank 

B&P size 19 Unidor Mixer 

400# S/S Double Ribbon Mixer 
1000# S/S Double Ribbon Mixer 
8/8 Sq. tank 6° W x 18'L x 2'D 
Ross 5 gal. Pony Mixer 
Barnstead 8/8 Autoclave 

Prec. Scient. 8G PH Water Still 
Additional equipment in stock. 


Send us your inquiries and list of Idle Equipment 


AARON EQUIPMENT CO. 
1347 S$. Ashland Ave. Chicago &, Ill. 











! 





60 E. 42nd St. 


6’ x 35’ LOUISVILLE ROTARY DRYER 


wo 
Tube 
feed and discharge hoods, 15 H.P. G.E. Motor 
ond Phila. Speed Reducer 


dia, 35 ft 
Rotary Dryer with 


long horizontal Steam 
54-4 inch tubes, 


DARIEN CORP. 
vw, & Y 








NEW 
ADVERTISEMENTS 


received by July 3rd will appear 
in the August issue, subject to space 
limitations. 
Address copy to the 
Classified Advertising Division 


Chemical Engineering 
330 W. 42nd Street, New York 36, N. Y. 











FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


(cdoct 


The MeGeaw- Hill 


Office Fiaresl ou. 


ATLANTA, 3 
1321 Rhodes-Haverty Bidg 
WAlnut 5778 
W. LANIER 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 
530 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 


CINCINNATI, 37 
1915 Rockingham Ave. 
REdwood 1-4537 
W. GARDNER 


CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower Bldg., 
& Akard Sts. 


Main 


PRospect 5064 
G. JONES 


DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 


LOS ANGELES, 17 
1125 W. 6th St. 
MAdison 6-9351 
P. CARBERRY 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 


R. HATHAWAY 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
E. MINGLE 
H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
W. WOOLSTON 
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JUMP AT THIS OPPORTUNITY © 


TO SAVE MONEY 
TO GET TOP VALUE 


GELB EQUIPMENT 


KEEPS YOUR BUDGET IN FINE SHAPE 





1—Type 316 Stainless Steel Bubble Cap Column, 4’ x 35’, with 
20 trays. 

1—Baker Perkins ter Meer, Type 316 Stainless Steel Centrifugal 
Filter, Model HS-24”, complete. 

1—H. K. Porter Stainless Steel Jacketed 500 gallon Reactor. 

1—Hardinge Rotary Dryer, 7’6” x 55’. 











AUTOCLAVES—KETTLES—TANKS 


1—Pfaudler Glass-lined Jacketed Reactor, 200 gals. 

10—Aluminum Horizontal Storage Tanks 9 x 36’, 17,000 gallons each. 

1—Pfaudler Glass-lined Jacketed Reactor Series R, 750 gal. 

1—Pfaudler Glass-lined Jacketed Kettle, 10 gallons. 

1—Pfaudler Glass-lined 150 gal. Jacketed Evaporating Pan with Tilting Mechanism. 
1—Plate Fabricators Steel Jacketed Kettle, 8000 gal. 

6—Patterson Steel Jacketed Kettles, 2500 gallons each. 


CENTRIFUGALS 


1—Tolhurst Stainless Steel 26’ Center Slung Centrifuges. 

1—AT&M Stainless Steel Centrifuge, 48’ Imperforated Basket, complete with motor and 
plow. 

1—Fletcher Stainless Steel Suspended Type Centrifuge 40” Perforated Basket, complete 
with motor. 

3—Sharples Stainless Steel Super-Pressurite Centrifuge, Model 16Y 

1—DeLaval Type 316 Multimatic Centrifuge. 

1—Tolhurst Center Slung 12” Laboratory Centrifuge. 

3—Stainless Steel Jacketed Stills, 60 gallons each. 

1—Graver Stainless Steel Vertical Storage Tank, 3500 gallons. 


DRYERS AND KILNS 


8—Stokes Vacuum Shelf Dryers, 8 shelves each. 

1—Buflovak Double Drum Dryer, 42” x 120’, ASME, complete. 

2—4'6" x 40’ Rotary Dryers 

1—Devine Stainless Steel Laboratory Vacuum Shell Dryers, 3 shelves (New) 
5—Buflovak & Devine Vacuum Shelf Dryers, 5 to 20 shelves. 

1—Bartlett & Snow Rotary Dryer, 4'6” x 36'6”. 

1—Devine Steel Jacketed Rotary Vacuum Dryer, 5’ x 20’ 

1-—Link Belt Roto Louvre Dryer, Model 502-20. 


MISCELLANEOUS 


2—Baker Perkins Laboratory Mixers, Size 4AN2, 0.7 gal. cap 

1—Eppenbach Stainless Steel Colloid Mill QV6-1. 

12—Struthers Wells Stainless Steel Heat Exchangers, 650 sq. ft. ea 

1—Struthers Wells Carpenter #20 Stainless Steel Heat Exchanger, 580 sq. ft 
5—Aluminum Heat Exchangers from 5 to 150 sq. ft. 

3—Swenson Walker Stainless Steel Jacketed Crystallizers, 20’ long. 
1—Worthington Air Compressor, Model HB with 50 HP motor, complete 
1—Day Stainless Steel Sigma Blade, Jacketed Mixer, 200 gallons 


FILTERS 

2—Sperry Cast lron Plate and Frame 4-eye Closed Delivery Filter Press 24°° x 24” with 
40 ch. ea., Hydraulic Closing Device. 

1—Sperry C. |. 36” x 36” 4-eye Closed Delivery Plate and Frame Filter Press with 35 ch 

1—Oliver Rotary Vacuum Filter, Rubber-lined, 3’ x 6’, complete. 


——————— Established 1896 
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2—Bird Continuous Centrifugal Filters, 
24” x 38”. 

1—Eimco Type 316 Stainless Steel Ro- 
tary Vacuum Filter, 18” x 12”. 

1—Mikro #+4TH Pulverizer with 60 HP 
motor. 

1—Baker Perkins Double Arm Disper- 
sion Blade Jacketed Vacuum Mix- 
er, 150 gal working capacity with 
100 HP motor. 





Sperry C. |. 36” x 36’, 4-eye Closed Delivery, 
Washing Type Filter Press, with 32 chambers, 1” 
frames 
Sweetiand #12 Filters with 72 Stainless Steel 
leaves 
Republic 15’ x 15° Flexmaster Stainless Steel 
Filter, 15 chambers. 


R. GELB & SONS, 1. 


CHEMICAL, RUBBER, OiL, PLASTIC and FOOD PROCESSING MACHINERY 


U.S.HIGHWAY No.22,. 


UNION,N.J. 
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* MUrdock 6-4900 











PROFESSIONAL SERVICES 


PROCESS DEVELOPMENT & PILOT PLANT WORK 
PLANT CONSTRUCTION & ERECTION 


PROCESS & PLANT DESIGN 
EVALUATION AND APPRAISAL 
EQUIPMENT DESIGN 


SYSTEMS ENGINEERING 
INSTRUMENTATION 
CATALYST DEVELOPMENT 
PATENTS 


CHEMICAL & BACTERIOLOGICAL ANALYSIS 


TRANSLATIONS 
PLANT SITE SELECTION 
MANAGEMENT 
GENERAL CONSULTING 








R. S. ARIES & ASSOCIATES 
Cosultants to the Chemical Industries 


New Products and Processes 
New Product Development 
Design & Initial Operation of Complete Plants 
Process Analysis Market Research 
COMPLUTE TRCHNICAL & BCONOMIC SERVICES 


270 Park Ave EL 54-1430 New York 17, N. ¥ 


WHEN TIME 

1S SHORT 
put the solution of your problems up 
to a specialized Consultant whose pro- 
fessional card appears on this page. 
His broad experience may save you 
months of costly experimentation. 


PILOT ENGINEERING COMPANY 
RESEARCH & DEVELOPMENT 
From idea through pilot plant 
DESIGN 
Process —- Equipment - 
PRODUCTION 
Supervision 
Improvements 


P. O. Box 54 


Complete plants 


Trouble shooting 
By-product recovery 


Brooklyn 5, N. Y 








W. L. BADGER 


CONSULTING CHEMICAL BNGINEER 
Evaporation, Orystaliization, and Weat Transfer; 
Compiete plants for salt and caustic soda; Complete 
Dowtherm installations 


309 Kouth State Street Ann Arbor, Mich 


KNOWLES ASSOCIATES 


Chomical-Metallurgical -Mechanical 
Engineers 


Consultation Design 
Complete Plants Equipment 
Heavy Chemicals Ore Dressing 
19 Rector Street New York 6, New York 
Bowling Green $-3456 


SANDERSON & PORTER 
CONSTRUCTION 


REPORTS SURVEYS 


New York New York 








CARTER & NANSEN CO., INC. 
DISTILLATION ABSORPTION 
Plants Process Equipment 


415 Lexington Avenue New York 17, N. ¥ 


THE KULJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1206 N. Broad 8t Phila. 2i, Pa 
Offices Throughout tne World 


Engineers 
Plant Design & Surveys covering Chemicals, Elec 
trochemical and Metallurgical Production; Trade 
Waste Disposal; Water Supply & Treatment; 
Analyses & Reports 


Greenville South Carolina 














CARL DEMRICK 


Technical Translations 
Send for Circular 


63 Bo. Broadway 


Yonkers, N. ¥ 


R. B. MACMULLIN 
ASSOCIATES 


Chemical and Electrochemical Plants 


Complete Process and Project Engineering 
Research Guidance Economic Surveys 


610 Hancock Bidg Niagara Falls, N. ¥ 


TECHNICAL ENTERPRISES, Inc. 


Engineers—Consultants—Chemists 


to 
Chemical — Food —- Pharmaceutical Industries 
Complete Engineering Services 
Product & Process Research & Development 
SPECIALISTS IN BMALLER MANUFACTURING 
PLANTS 


$1 South 8t., New York 4, N. Y WH 3-1544 








J, A. GUSTIN & ASSOCIATES 
Consulting Pnytneers and Technologists 
Fluid Boergy Grinding, Micronizing, Milling, Clas 
sification, Multi-wall bag packaging, Plant Layout 
and Design, Reports, Investigations, Serving the 
Lime, Cement, and Industrial Minerals Fieid 


Martinsville, Virginia Phone 6588 


METCALF & EDDY 
Engineers 
Industrial Waste Treatment 
Water Supply and Water Purification 
Stream Pollution Investigations 


Laboratory 


Statler Bldg Boston 16 


TRANSDYNE CORPORATION 
Manufacturing Engineers 


alists in the application of 
cs to Process Industries 
. 


Temperature, Photoelectric, Digital, Analog, Flow. 
Controls designed for specific applications. 
7337 Grand Ave Maspeth 78, New York 








D. Q@. KERN ASSOCIATES 
Thermal Process Technology 


A Supporting Staff of Fifty 
Hngineers, Designers, Detailers 


1016 Wuclid Ave., Cleveland 3, 0 
62 Wall #8 636 Wyatt Bid 
New York 5 Washington 


JAMES P. O/DONNELL 
Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design - Procurement - Construction Supervision 


Start-Up 


New York, N. Y Beaumont, Texas 


UNITED INTERNATIONAL 
RESEARCH INC. 


Specialists in the chemistry, electrochemistry and 
production of fluorine, chlorine and iodine 
tungsten, chromium, boron, titanium, uranium, 
selenium, manganese, cobalt, and nickel 
and their compounds 


38-15 30th Street Long Island City, N. Y 








KOHN & PECHENICK 

Coneulting Chemical Bngineers 

Plants Process —~ Bquipment 
DESIGN 

Reports Trouble. Shooting 


262 Huron St 


Appraisals 
Brooklyn 22, N. Y¥ 








PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations ~~ Reports ——- Design —- Supervision 


Augusta, Ga Atlanta, Ga Anniston, Als 








THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appraisals 


80 Broad Street, New York 4 











"By reason of special training, wide experience and tested ability, coupled with professional integrity, the 
consulting engineer brings to his client detached engineering and economic advice that rise above local limita- 
tions and encompasses the availability of all modern developments in the fields where he practices as an expert. 


His services, which do not replace but su 


justified on the ground that he saves his client more than he cost him.” 


lement and broaden those of regularly employed personnel, are 
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Reader Service 


A. J. BABKOW, MANAGER C. J. ROHRBACH, EDITOR 





JULY 1956 


PRODUCTS INDEX 


Chemicals and raw materials............... 102 
Equipment and accessories................. 102 
Processes and services..................... 409 


GUIDE TO TECHNICAL LITERATURE 
Chemicals and materials. . 
Construction materials 
Electrical equipment 
Handling and packaging 
Heating and cooling 
Instruments and controls 
Mechanical equipment 
Pipe, fittings and valves.................... 4 
Process equipment 
Pumps, blowers and compressors............ 436 
Services and processes 


INDEX OF ADVERTISERS 
Alphabetical list of firms in this issue...... 438 


CHECK LIST OF REPRINTS 


Editorial reports and other reprints 


READER SERVICE POSTCARDS 


Get more information—fast 





Products Index 


@ Products listed feature code num- 
bers which show the page on which 
they ~ we L (eft), (right), T 
(top), (bottom) indicate ad loca- 
tion; A, B, C, ete. and a, b, e, ete. 
identify specific product items on an 
editorial page or in an ad, 


Chemicals 


Acetyle peroxide 
Acid 
Citric, bulletin 15......... 9: 
Fumaric 
Itaconic 
Monochloracetic 
Muriatic 
Oxalic, bulletin 34......... 
Sulfuric 
Acids, Fatty 
Alcohol 
Tallow, flake form 
Tetrahydrofurfuryl, bulletin 
206 
Alcohols, Fatty 
Alkalis 
Alumina 
Aluminum chloride 
Ammonia 
Ammonium persulfate ...... 410D 
Anhydrides 
Aromatics, high pruity 
Calcium nitrate, technical 
Carbides (man-made) ... 
Carbon dioxide 
Carbonate of potash 
Carriers, catalyst 
Catalysts 
Caustic potash 
Caustic soda 
Cellulose 
Chemicals 217, 410G 
Metal finishing, bulletin 61. .293c 
Chlorine 
Copper formate ............ 146A 
Cyclohexanone 
Detergents, nonionic 
Disinfectants, organic mer- 
currial seed 
Emulsifiers 
Esters of parahydroxybenzoic 
acid, bulletin PSPT-1 
Fertilizers, complex ........... 73 
Gamma-ray sources, cobalt-6. . 
Glycerine 
Glycols 
Gum, cellulose 
Hydrogen peroxide 
Hydroxyethy] cellulose 
Laury! chloride 
Lithium 
Lithium aluminum hydride... 
Lubricants 
Methylamines 
Minerals & chemicals 
Molybdenum 
Molybdenum boride com- 
pounds 
Molybdenum disilicate ....... 
Molybdenum pentachloride ... 


154E 


402 


Molybdenum silicides 
Morpholine derivatives 
Oils 
Industrial 
Synthetic 
Oils & waxes, fluorocarbon 
Ozones 
Pentachlorophenol 
Persulfates 
Phenols 
Plasticizers 
Polyethylene 
Polystyrene foam 
Polyvinyl materials 
Potassium borohydride 
Potassium persulfate 
Propylene diamine 
Reductions & condensations, 
hydride 
Resin-coated sand 
Resins 
Dry blending 
Electrical grade 
lon exchange 
Penacolite 
Phenolic 
Plastisol 
Polyethylene 
Tetrafluoroethylene 
Thermoplastic 
Salt 
Silicates ‘ 
Soda ash 115e, 300 
BO Oe 5 Sik + Case veces 383a 
Sodium benzoate 
Sodium borohydride ........ 413C 
Sodium hydride 
Sodium hydride oil 
dispersion 
Sodium m-silicate 
Sodium sulfhydrate 
Sodium sulfide 
Softeners 
Solvents 
Odorless 
Stabilizers 
Sulphur 
Toners, green, phthalo- 
cyanine 
Zine nitrate, technical 


Equipment 


Absorbers, catalog S-7460 ....157g 
Agitating equipment, 
bulletin 531 
Alarms, overflow 
Alloys 
Low phosphorus, high nickel. .62 
Silicon bronze 
Aluminum cars 
Analyzers 
Combustible gas .......... 423D 
Sound 
SIRE Ee re 34d 
NS a's 5 wen ci0.8 92a, 290b 
Automation equipment 423E 
Bags 
Multi-wall 
Polyethylene 
Belting 


Conveyor, woven wire 
Non-slip 
Bends & fittings, return 
481A, B439d 


Blenders 
Bulletin 800 
Dry 
Twin shell, catalog 13....... 241 

Blowers & exhausters, cen- 
trifugal, bulletins 120-B- 

14, AF-154, RB-154 

Buckets 

Burners 

Cables, heat 

Canning & packaging meth- 
ods 

Casters & wheels ............ 

Castings 
Steel 

Cement sheets, asbestos, 
brochures IN-121A, 

IN-173A 

Centrifugals, bulletin 
TC-14-55 

Centrifuges 
Bulletin 930 
Automatic & continuous .... 

Chains 

Classifiers, centrifugal, wet ...1% 

Cleaners 
Air 

Coagulators, lime ............ 90f 

Coating systems, protective, 
bulletin MC-9 

Coatings 
Ceramic 
MU athe Nig at: 6 0.4 82-8.¥ 508 60 25 
Protective ...... 105, 233, 414E 

Bulletin VP-1 
Wire, formvar-urethane ... 

Coils 
Cooling 
Heating & cooling 

Columns, glass lined 

Comparators 

ED ks aedrdedevene ; 
Air, bulletin 118 
ere 292, 298 

Bulletin 0504 
SEIN 5-5 6 vs vu 0 6 00 0:0 139 
Isotherm 
Oil-free, bulletin 57-11 

Compressors & Engines 

Condensers, evaporative 

Conditioners, feed 

Conductivity systems 

Connectors, series ........ 

Containers, bulk liquid 

Control centers 

Control systems 
pH, Data sheet 700(2) 

Controllers 
Batching 
Indicator, catalog 500 
Safety 

Controls 
Electronic 
Temperature, catalog 200.... 

Automatic 

Converters, ammonia, 
portable 

Conveying systems, cooling 


“ 


- 419C 
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Conveyor systems ............335 | 


Conveyors 
Bulletin 529 
Bulletin 309 
Fluidizing 
Hot material 
Screen 
Coolers 
Cascade, catalog S-6820 ....157f 
Evaporative 
Cooling & conveying systems. . 2! 
Covers, valve & flange, 
catalog SS-7 
Cranes, jib 
Crushers, gyratory 
Crystallizers 
Dealkalizers 
Defoamers, silicone 
Degasitors 
Dehydrators, vacuum 
Dehumidification 
Deionizers 
Demineralizers ....... 242C, 431D 
Bulletin 200 
Diamonds (man-made) 
Digesters 
Discs, rupture 
Disintegrators 242B, 432A 
Distillation apparatus ....... 432B 
Distillation processing units. .482C 
Doors, quick opening, 
bulletin SW-553 


Shaft-mounted 
Silent chain, book 2425....... 87 
Variable- 
speed 246D, 417C, 417D 
Drums, pelletizing 


Dryer-blenders 
Data sheet 26 
Rotary, glass lined conical. . 48-9f 
Dryer-coolers, rotary 
PoE 5s ba piees 13, 68d, 92b, 166, 
276A, B440 
Bulletin D-27 
Drum 
Spray 
Bulletins 226, 230 
Dust collectors 
| h | egeptiens Bian arias 280 
Bulletin 915 
Wet 
Dust control 
Evaporators 
Turba-film 
Extruders 
Fabrication 
Bulletin GS-56-4 
Process equipment ........ 290a 
Face shields 
Fans 
Fasteners 
Feeders 


OW a 6S xe Shoe e oelee 235 | 


Flush 248C, 419F 


a ea a ae 254A | 


Fillers, powder 
Filter elements 
Filter fabrics 





How Industrial Demineralizer 
takes the “die” out of dielectric! 


* Mallory capacitors are processed with pure 
water for long life at peak performance. 


Water chemistry is important in making Mallory capacitors for 
radio, TV, military communications and other electronic uses. A necessary 
component in this wide field, they utilize either fabricated plute or etched 
foil for anode material. 


The process of etching aluminum foil requires the use of caustic salt and 
acid. The elimination of these chemicals requires final washing with ex- 
tremely pure water. In addition, the various electrolytes compounded for 
these capacitors must also use pure water to maintain the quality 
necessary for the exceptional performance identified with Mallory products. 


Mallory engineers specified this Industrial demineralizer to provide water 
of multi-distilled quality for all processing requirements. 


This is the sixth Industrial unit bought by Mallory .. . concrete evidence 
that progressive companies never take water for granted. Its 
ability to carry chemicals can seriously affect product quality. Pure water 
costs little—an Industrial unit always pays for itself, usually in a few 
months, by reducing rejects and corrective labor. 


Industrial builds complete water treating plants and waste 
treatment systems, maintaining a large, diversified engineering staff to 
make thorough process analyses and design exactly the equipment 
needed. If you use water for any process, write Industrial — 

a brief outline will bring you recommendations 

and estimates of costs and savings. 


WRITE FOR BULLETIN 200, 


INDUSTRIAL 


FILTER & PUM 


1B OGDEN AVENUE 


P MFG. CO. 


CHICAGS 





PRODUCTS... 


Pelletizing Drums for Filter leaves 


Filter paper 
Filters 65d, 90c, 165, 221, 
th ae i a * i * CM 433A, 433B, B439c 
e rocess ri us r es Catalog SAK-057 
Centrifugal 
Discharge, dry cake 
designed and fabricated by Filter presses, catalog 55. 
Horizontal] plate ... 
Horizontal rotary vacuum, 
catalog 400 ; 
Pipe line, bulletin 200 .......56 
Pressure ) 
Rotary, continuous .... 
Filtration, celite 
Filtration equipment, 
catalog 7-E 
Fire extinguishers, 
catalog P-8 .. 
Fittings 
Air hose . Seay 
Pipe, catalog 653 
Stainless & alloy steel .. 
Stainless steel ....427E, TL429, 
BL435 


Welding 
Fittings & valves, 
stainless steel 


Flakers 


Foil, metal 
Furnaces 
Industrial 
Gages 
Bulletin V5 
eS ee 
SER Oe re , 
Gages & Valves, liquid level. . 


*At Sunray, Texas, Continental Blacks, Inc. operates 
these two drums to pelletize carbon for packaging. 
BOARDMAN designed and fabricated this equip- Gaskets, bulletin ADI46 -... 361 
ment to the customer's exact specifications. These General service cars 
drums play a big part in producing for Continental Generating plants 


P . ya Ian ne 
a uniformly-granulated product with a minimum of _ Package type 
Generators 


dust separation. Inert Gas, Bulletin IGG-155.370f 
Steam 
Bulletin PG-55-3 
Glass lined equipment 


PE ME RRR RC TIME: 2 RRO a a9, ; 
gum _ , tilled . Handling & packaging 
ea Handling systems, bulk 


This metal fabrication “know-how” can be ap- matrial 
. . , . ‘ ; Heat exchangers ....160, 360, 369, 
plied to a variety of metals, including stainless ’ a 414. 422C 


Bulletin HE 
Catalog S-6740 


and aluminum. Whatever the type metal, : Catalog S-6800 
3 Bulletins 120, 124 


BOARDMAN facilities are ready to serve you. 7 | Heat transfer apparatus. . 
Heat transfer equipment ....309a 


* : Sam f ‘dl Heaters 
= YOUR key to quality metal fabrication is... )¢ eater - 


steel, carbon steel, clad steels, wrought iron 





Deaerating 
Immersion 


BOARDMAN sr 
Screen 
THE Co. Heating systems, Dowther, 


~ 


fo} @8-¥.(¢).,): See d bulletin ID-54-5 


Homogenizers, industrial 
Hoods, exhaust ............. 433D 





Ss. w 1TH 
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Hose 
hi ad es es Gi 15 
Flexible 


Indicators, flow 
Information systems 
Instrumentation, miniature, 
bulletin 7202 
Instruments 
Laboratory 
Process 
Spectrometers 
Testing 
Insulated cars 
Insulation 
ee ee rere 251 
Glass fiber 
Industrial 
as 5's ioiak salecesace Mae 306 
Ion exchange 
Ion echangers 
Joints & coupiings, 
catalog EJ-1155 
Joints, expansion 
a, a a ee 35-40¢ 
Bulletin 1115 
Laboratory equipment & 
furniture, catalog 4B & 
supplement 55-A 
Laminates, plastic .......... 415B 
Lead 
Liners, polyethylene ...... 
Linings, drum, bulletin DL-2.. .86c 
Linings & tile tanks, 
bulletin A-153 
Loaders 
Lubricators, force feed 
Magnets 
Catalog 1205-D 
Materials of construction, 
bulletin CC3 
Measurement, temperature ..L431 
Meter & analyzer, 
sound level] 
Meters 
Flow 
Fluid, bulletin FL-56 ...BL441a 
Positive displacement, 
bulletin M-152 


Mills 


Compacting 
Disc roll, bulletin 52 
Dispersion 
Grinding 

Mills 
Pulp 
Roller, catalog 79 


Bulletin B-107 
Bulletin B-109 
Horizontal batch, 
bulletin 95 
Laboratory, bulletin B-112..127c 
Portable 
Bulletin B-108 
Side Entering, 
bulletin B-104 
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| An invitation to engineers 
who can qualify for 

large, liquid propellant 

Rocket Engine development 


Chemical Engineers: 


PRELIMINARY DESIGN. Opportunity to conceive, analyze, and evalu- 
ate highly advanced concepts in large, liquid-propellant rocket 
engines, advanced propellants, feed systems, principal components 
and parameters. Advanced military proposals. Market studies. 
Operations Research and long-range programming. Advanced de- 
grees preferred. 


SYSTEMS ANALYSIS. Unusual challenges for the analytical or theo- 
retical engineer in the analysis of complete engine systems. Heavy 
emphasis on advanced Systems Engineering concepts, particularly 
in thermodynamics, gas dynamics, heat transfer and fluid flow, some 
phases of which are yet unknown in general industry. Prediction of 
engine performance, by means of advanced mathematical concepts, 
under extreme environmental operating conditions. 


COMBUSTION DEVICES. Important professional growth opportunities 
for engineers heavy on thermodynamic and heat transfer back- 
ground, as it may pertain io high temperature, high stress compo- 
nents such as thrust chambers, gas generators, injectors, and heat 
exchangers. Unusual challenges available in work on high-rate heat 
transfer, pyrotechnics, spark-initiated and hypergolic ignition, com- 
bustion mechanics, droplet formation and flame propagation. 


ENGINE DEVELOPMENT. Opportunities for research engineers at the 
focal point of intensive activity associated with engine testing and 
data evaluation. Involves the design of experiments, specification of 
test methods and procedures, including instrumentation, as well as 
the processing and evaluation of data. Problems and studies 
encountered fall into all branches of engineering, and the ability to 
comprehend highly complex systems, engines and engine programs 
is of paramount importance. 

RESEARCH. Rocketdyne Research, a section of the Engineering de- 
partment, has several staff openings for scientists and engineers with 
advanced abilities. Fundamental studies are being made in thermo- 
dynamics, fluid mechanics, combustion kinetics, fast-transient meas- 
urement techniques, propellant chemistry and many other fields. 


For detailed information, please fill out and mail the coupon below. 
There is no obligation, and all replies are strictly confidential. 


Mr. A. W. Jamieson, Engineering Personnel Dept. 596-CE 
ROCKETDYNE, 6633 Canoga Avenue, Canoga Park, California 


Dear Mr. Jamieson: 


Please tell me more about a career at ROCKETDYNE 
My name is 
Home Address 
i havea degree from 


years actual engineering experience 
fam 
| am not enclosing a resume 


ROCKETDYNE 


A OlVi IN OF NORTH AMERICAN AVIATION NO 


Mc a ee eee ee ee 





BUILOERS OF POWER FOR OUTER SPACE 





TYPICAL LIQUIDS 
HANDLED 


Acetone Hydraulic Oil 
Acetone & Amiplene sopropyl Ether 
Acetate-Acetone Jet Fuel 
Kerosene 
Lanolin 
Methyl Ethyl 
Ketone Solvent 
Mineral Spirit : 
Monoethanolamine 
Octo Alcohol 
Pure Petroleum 
Naphtha 
Sea Water 
Sodium Hydroxide 
Solution 
Solvesso 
Styrene 
Textile Finish Oil 


Vinyl Acetate 
> Hot Paraffin Xylene 


Advantages of Deming Fig. 4703 pumps 
include elimination of priming difficulties as the 
pumping unit is always submerged; minimum 
space is required due to vertical construction; 
universal application for handling both volatile 
and nonvolatile liquids; no close clearances; less 
piping required; low maintenance and operating 
cost. For complete information, write to: 


THE DEMING COMPANY 
5265 BROADWAY * SALEM, OHIO 


406 








PRODUCTS... 
Top Entering 
Bulletin B-102 
Propellor type, 
bulletin B-103 
Vertical, bulletin 95 
Monitors 
Motor bases 246C, 417G 
Motors 28-9, 286, 449 
Form 1700 
Flat-type, bulletin CE-3461. .153 
Gear, bulletin E-2408 
Varidrive, bulletin 1797 
Nozzles, spray, bulletin N-617. .253 
Oilfield equipment 
SE EE ST TE 368b 
Packaging machines 
Packers, bag 
Packings, teflon 
NN 50, 5s wy». o ¥ cw 05050 FD 333c 
Panels, graphic 
Pipe 
Fittings & valves, plastic 
catalog PL-10! 


Bulletin 24 
Bulletin CE-56 
Saran lined 


Pipe & fittings 
Catalog S-7000 
Glass, catalogs 

EA-1, EA-3 
Glass lined 


Plastic 
Stainless 
Pipe installation, glass, 
manual PE-3 
Pipe & tubing, plastic 
Piping 
Plants, pilot 
Plastics 
Ferromagnetic 
Platforms, work 
Plating, nickel 
Prebreakers 
Preheaters, air 
Presses, filter, catalog 55 ...T430a 
Pressure cars 
Process equipment 
Bulletin 25C6177 
Chemical 
Impervious graphite 
Protectors 
Polyethylene 


Pulverizers 

Poms ..... 239, 420, 4836B, TR441 
Bulletin 30-CE 
Bulletin S-147 
Catalog 5206 


Centrifugal. .35-40f, 50-1, 248D, 
248, 252E 
252 E, 409, 437B, 
437C, 437D 
Catalog 253 
Catalog S-7250 
Bulletin 107 
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Chemical 
Bulletin 982 
Double suction, 
bulletin 955P 
Drum 
Gas, bulletins 31-B-17, 
32-33-B-13 
Hydraulic 
Industrial 
Industrial solvents 
Leakproof 
Liquid-metal 
Liquids, high temperature. .324e 
Metering & proportioning ...170 
Mobile high vacuum unit .... 
Paint 
Paper stock, bulletin 953. . .3% 
Positive displacement 
Process, bulletin 111-ZA... 


Vacuum, bulletin 50-B-13 .. 
Vertical] turbine, 
bulletin 7228 
Pyrometers, thermometers .. . 4 
Ramps, bridge 
Reactors 
Glass lined 
Glassed steel, bulletin 936.... 
Recorders 
Bulletin E12-5 
Temperature 
I aot so dew Saeko 418A 
Germanium 
Reducers, vertical speed, 
catalog MR-54 
Refractometers 
Refractories ....416B, 416C, 416D 
Refrigeration equipment 
Refrigeration products 
Regulators 
Bulletin S351 
Jet pipe 
Pressure 
Catalog 200 
Self-contained, 
bulletin C-95 
Temperature, catalog D-NC...6 
Unit 
Relays, precision 
Rotameters 
Rubber 
Synthetic 
Nitrile 
Polybutadiene 
Silicone .. 152C, 152D 
Scanning & logging systems 
bulletin 98268 
Screens 
URES Vices hresedcaws 35-401 
EOS cen co. bebe 35-40d 
Scrubbers, gas, 
bulletins M-102, M-103...... 143 
Seal cages, teflon R427b 
Seals 
Mechanical 
Rotary, bulletin B-111 ...1% 
Shaft 


Separators 
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PRESENTING THE 
ALL-NEW 


PERMA-PLATE 
MAGNETS 


FOR EFFICIENT—LOW COST 
TRAMP IRON REMOVAL 


ALNICO NON-ELECTRIC TYPES 
WITH EFFECTIVE MAGNETIC 
RANGES UP 10 4 


DINGS—The world’s largest exclusive builder 

of magnetic separation equipment—now brings to all industry an 
entirely new concept of efficient, low cost tramp iron removal .. . 
through the completely new line of non-electric Alnico Perma- 
Plate Magnets, incorporating the DY NAMIC principle of magnetic 


separation. 


Designed and built to remove tramp iron from moving material 
carried in chutes, ducts, on conveyor belts and slides, these new 
powerful, guaranteed permanent Alnico V magnets are used to 
separate iron from grain, feed, chemicals, foodstuffs, plastics, 
fertilizers, minerals, textile fibers, liquids and wet and dry solids 
of many kinds, Perma-Plates are also needed wherever tramp iron 
or iron of abrasion can damage processing equipment, create fire 
hazards, or contaminate product purity. 


Clip the coupon for full details. 


The new Dings DYNAMIC Perma-Plates are plate type 
permanent non-electric Alnico magnets designed to attract 
moving iron. This proven design is the result of hundreds of 


extensive dynamic tests... 


As shown by illustrations (1) 
and (2), a pull test is a 
static test having negligible 
bearing on the magnet’s abil- 
ity to attract rapidly moving 
iron. It is not dynamic. 


Illustration (3) shows a lift 
teat, again a static test hav- 
ing negligible bearing on the 
magnet’s ability to attract 


not based on static tests. 
moving iron It is not 
dynamic. 


Illustration (4) shows a 
chute teat... the only true 
test of a plate magnet’s abil- 
ity to attract rapidly moving 
iron. Thie ia the DYNAMIC 
principle of operation of the 
new Dingse Perma-Plate 
Magneta. 


S 


The new Dings Perma-Piates are availiable 
in 4 basic types, offering effective magnetic 
ranges from 2'/,” through 4”. Each type 
is available in 35 standord sizes from 4” 
through 72” wide 

Complete details of these versatile DY- 
NAMIC Magnets ore given in the new 
Catalog 1205-D, just off the press. Mall 
coupon for your copy 


DINGS MAGNETIC 
SEPARATOR CO. 
4730 W. Electric Ave. 
Milwaukee 46, Wis. 


MAIL THIS COUPON TODAY 


DINGS MAGNETIC SEPARATOR CO. 
4730 W. Electric Ave., Milwavkee 46, Wis 


Send copy of new Catalog 1205-D to: 
Nome 

Company 

Address 


City 








Thirty Million B.T.U. CAPACITY | "Sncr:.:; 


Magnetic 
Snubbers 
Spectrometers, mass, 
bulletin CEC 1800C-X18 
Spectrophotometers, 
recording 
Spiral flights 
Sprockets 
Starters 
Magnetic motor .... 
Steels 
Rubber-lined, 
bulletin CE-52 
Stainless 
Stills, vacuum 
Stirrers 
Sweatbands 
Tachometer heads ...... 
Tandem combustion units, 
oil-gas, bulletin 498 
Tanks 
Aluminum 
Storage 
Glass lined 
Water, elevated ........... 2 
Weighing 











sensitive ia 
Thermal cutouts for drives .. 
Thermo-panels 
NIAGARA Aero HEAT EXCHANGER Tools & wrenches 
Towers 

Cooling 51, 309c, 336-7, 


Cooling in Chemical Processes | Transformers, variable . it 











423C 


Transmission equipment 


with Precise Control of Temperature Transmission systems... 


Transmitters 

Transometers 
The NIAGARA Aero HEAT EXCHANGER cools | Traps, steam, bulletin 10-55 
; i eva rative oolin wi h atmo- j Trays, column peeeseeneneves y > 
liqu ds and gases by re . B : . | Trippers, conveyors, belt ....420G 
spheric air, removing the heat at the rate of input, con- Sauce 
trolling temperature precisely. You save 95% of cost Fork 420H 
of cooling water; you make great savings in pumping, Low-lift 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of Alloy, copper-base .........20-1 
all fluids, air and gases, water, oils, solutions, chemical Condenser .. 297 
intermediates, coolants for mechanical, electrical and “aan B-2 oe Bans 
. ° iectronic ocos s Se 
thermal processes. You obtain closed system cooling Heat exchanger. 
free from dirt. You solve all the problems of water glassed lined 48-9d 
availability, quality or temperature. Water tt eeees 

In CHEMICAL PROCESSES this is successfully 0 
used in cooling liquids and gases, chemical reactions, Sielalees steel 
condensing distillations and reflux cooling. Bulletin TB365 .. 

Write for complete information; ask for Bulletins gh cal 1 ari 

>) mecnanical arive ........ 
120 and 124. Address Dept. CE Solid wheel, bulletin S-116.... 
Unions, forged steel 
bulletin U-1 


NIAGARA BLOWER COMPANY Unloaders oP 


Unloading, tank cars 
405 Lexington Ave. New York 17, N.Y. Hydrofluoric acid, 


er gt — . oe ae - ’ anhydrous 
District Engineers in Principal Cities of United States and Canada Liquid Chemicals . 


Nitric acid 


.420J 
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Rubber-lined 
Stabilized sulfuric 
anhydride ...... 
Steel 
Vacuum equipment, 
gallium OO Se Ee fee 152A 
263, 428D, 429A, 429B 
Bulletin CE-52 
Circular AD-2080 
Air . 
Butterfly, catalog 160 
CH hrs is es ib 93, 252D, 429D 
Bulletin CE76 ...........330 
oS ee ee 250C, 429E 
OR os cscs s teanes 252 
Drop forged steel, supl. 
No. 1, catalog F-9 
Fittings & piping......... : 
Forged steel, form 195 
Gate ..147, 311, 319, 
Catalog 10 
Through conduit 
Globe & angle, bulletin 116.. 
Needle 
Packless 
Pees. a hee Cou 5 6 a4, oa eae d 
Lubricated 281b, 
Non-lubricated 
Reducing 
Bulletin 561 
Pressure, bulletin J-1160.. 
tegulator, temperature & 
pressure 
Relief 
Safety relief, catalog 1900.... 
| eng S  OeRr ree 4: 
Tg ge ly pola pha a 
Spray 
Bulletin 886 
Vents, non-conservation 
Vessels 
High pressure 
Pressure 
Washers 
Air 436A 
ES OS 
Fume, bulletin FW-5 
Waste treatment, industrial... .17 
Water conditioning 
Weight control 
Weldments 
Wire cloth, catalog E 
Wire products 
Wire rope 


Services 
Building construction 
Chemical] cleaning 
Construction, process plants...‘ 
Design 

Engineering & construction. .109 
Design & construction 
Design & fabrication........ 437K 
Engineering & design models. 437L 
Filtration engineering ........270 
Fire protection ....0%...08. 437M 
Grinding & processing ......T428 
Grow with grace............ 437N 
Project engineering, bulletin 

511 
Waste treatment, industrial. 

4370, 437P 
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MORRIS Pump Performance 


is insured in advance in this 
modern slurry laboratory! 

















The Morris equipment testing slurry shown here can determine 
friction losses and critical carrying velocities of any slurry. Cus- 
tomers’ samples analyzed here have taken much of the guesswork 
out of slurry applications, and yielded such answers as these to 
actual pumping problems: 


Proved that a job originally estimated at 200 
HP could be done easily with 60 HP — because 
of very low critical carrying velocity and un- 
usually low friction loss. 


ANSWER ] 


ANSWER ? 
ANSWER 3 


GOT A SLURRY PUMPING PROBLEM?For quick action, get in touch 
with the Morris engineers. The answers turned up by the Morris 
Slurry Laboratory may be just as pleasantly startling as any of the 
three above. If the pipeline is long, the Morris laboratory may give 
you the answer for minimum friction loss. A Morris-engineered 
installation is your best bet for economical, trouble-free service. 


Proved wide friction differences in very similar 
materials — saving the customer the time, ex- 
pense and possible loss of an inadequate pump. 


Proved that the customer could handle the job 
by gravity alone — and so required no pumping 
equipment at all! 





ger eeer ete reres,. 
. 


‘Mornis’: 


CENTRIFUGAL 
PUMPS — 


MORRIS MACHINE WORKS 
Baldwinsville,N, Y. 
Sales Offices in Principal Cities 











(Guide to Technical Literature 


* Want to build up your files and keep them up-to-date? 


You can get any publication in this comprehensive guide— 


free—just for the asking. 


* It’s easy—simply circle the item’s number on the 


Reader Service Posteard and mail. Replies will come directly 


from companies offering the literature. 





Chemicals 





Acety! Peroxide Company makes 
available upon request a literature 
reference covering their line of acetyl 
peroxide. Includes a detailed outline 
of the physical and chemical proper- 
ties. Bulletin No. 6. 
410 Becco Chem. Div. 





Acid, Cltrie Important chemical in 
many metal cleaning pastes & liquid 
formulations for both homes & indus- 
trial use, Data in “Ammonium Citrate 
& Citric Acid in Beale & Rust Re- 
moval,” Bulletin No 5 


2050 *Chas. Pfizer & Co. 





Acid, Muriatic .. Features high purity 
muriatic acid——Hooker White. This 
special grade muriatic is entirely free 
of arsenic. Contains .0083% or less 
sulfates, & .0001% or less iron, Tech- 
nical Data Sheet 
SASh *Hooker Electrochem. Co 





Acid, Oxalie Because Pfizer oxalic 
acid solubilizes iron oxide, it is chief 
ingredient in radiator cleaning com- 
pounds. Company makes available 
complete information in detailed 
Technical Bulletin No, 34 
208b *Chas, Pfizer & Co 





Acids, Fatty Superior Armour Red 
Oil has iow pour point, low unsaponi- 
flable and high oleic content. Con- 
sistently uniform in composition and 
quality. aquest details on Neo-Fat 
94-04 Red Oil, 

Div. 


4108 Armour Chem, 





Alcohol, Tetrahydrofurfuryl 
p. booklet contains charts & 
physical data & chemistry, 
safety & physiological data, and gen- 
eral information For details, see 
Bulletin 206 
456 *Quaker Oats Co. 





Alcohols, Fatty New fact sheet gives 
typical reactions. Fatty alcohols can 
be used for detergents, chemical spe- 
clalties, plastics, textiles, rubber, 
metal, petroleum & paint. “Fatty 
Alcohols for Industry.” 
4100 Ethyl Corp. 





Aluminum Chloride Surface area of 
a solid catalyst, such as aluminum 
chloride, bears an important rela- 
tionship to reaction rate. That's why 
company produces it in 4 different 
mesh sizes, Full data 
S886 *Hooker Electrochem, Co 





Ammonium Persulfate...... Company 
makes available on request a litera- 
ture reference covering line of am- 
monium persulfate. Includes data on 
chemical & paysteal propertice, uses & 
handling. Product Bulletin No. 49. 


410D Becco Chem, Div. 





. 
*From advertisement, this issue 
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.. Booklet gives suggested 
physical properties, specifica- 
tions, test ~~ A shipping data, and 
constant boiling mixtures for the an- 
hydrides currently offered by Carbide. 
Booklet F-5280. 

410k Carbide & Carbon Chem, 


Aromatics, High Purity Toluol (1° 
nitration grade), Xylol (5°), and 
Paraxylene (98°) are being produced 
by modern Udex extraction facilities. 
Available in full, or split tank car 
quantities. Request information. 
289b *Sinclair Chem. 


Anhydrides 
uses, 








Calcium Nitrate, Technical 
Calcium Nitrate, Tech. in thin flat 
flakes . faster dissolving, uniform 
purity-lot after lot, controlled water 
of hydration, easier to handle. Re- 
quest samples & prices 
Tia *J. T. Baker Chem. Co. 





Carbon Dioxide......There’s practically 
no end to the important jobs that 
COs combined with Liquid Carbonic 
savvy—is doing For examples of 
COds amazingly diversified talents, 
request “Applications Unlimited.” 

R423 *Liquid Carbonic Corp. 





Carbonate of Potash......Nialk Carbo- 
nate of Potash is supplied in 48% 
and 52% solutions, and in solid forms 
as 83.5% to 84% hydrate, and as 
calcined (less than 1% Hed. Request 
data on this new Hooker chemical 
B88e *Hooker Electrochem. Co. 





Caustic Potash Solvay Mercury Cell 
Caustic Potash has set new standards 
for whiteness and purity with only 
trace quantities of metals and chloride 

and is chlorate-free. Request sam- 
ples, prices & data. 
4i0Fr Solvay Process Div. 





Caustic Potash. Nialk Caustic Potash 
is available in 45% to 562% solutions, 
& in the following solid forms as 90% 
& as 85% (low chloride) material: 
granulated, broken, 

walnut. Full data 

*Hooker Electrochem, Co. 


crushed & 
383b 





Chemicals. . 16 p. booklet lists the 
many chemicals available from 
Harshaw. Some typical products are: 
vinyl stabilizers; fluorides; glycer- 
ine ; fungicides; synthetic optical 
erystals; agricultural chemicals 
217 *Harshaw Chem. Co 





Chemieals......New Price List Catalog 
covers essential oils, aromatic chem- 
icals, resinoids, oleoresins, balsams, 
tinctures, colors, sesquiterpeneless & 
terpeneless olls. Literature available 
on request. 

4106 Fritzsche Bros 





Chemicals, Metal Finishing......Chem- 
icals of interest to metal finishers 
include: citric, tartaric, gluconic, & 
oxalic acids, & their salts. Request 
Technical Bulletin 61, “Chemicals for 
Metal Finishing.” 

203¢ *Chas. Pfizer & Co. 





Cyclohexanone p. bulletin con- 
tains complete data on Nadone, an 
unusual solvent and chemical inter- 
mediate. Gives physical & chemical 
properties, uses and principal reac- 
tions. Bulletin I-19. 
410H National Aniline Div. 





Defoamers, Silicone Defoamers have 
proved their efficiency and versatility 
in countless applications. Offers a new 
booklet with complete information on 
Dow Corning Antifoam agents plus 
a product sample. 

R419 *Dow-Corning Corp. 





Esters of Parahydroxybenzolic Acid 

If your product is among the many 
that are subject to mold and bac- 
terial attack, it will pay you to 
investigate the Parasepts as preserva- 
tives. Request Bul. PSPT-1 & tech. 
Info. 

149 *Heyden Chem. Corp. 





Glycerine Offers valuable booklets 
including: “Glycerine Alkyds Tailored 
to Need” (20 p.) ; reference on glycer- 
ine standards & specifications (8 p.); 
booklet covering properties & applica- 
tions (16 p.). 

41 *Glycerine Producers’ Assoc. 





Glycols 
lene and 
highest 
shipping 


Produce’ ethylene, 
triethylene glycol of the 
commercial purity Actual 
analyses show material is 
low in iron, chlorides, acidity and 
water. Request samples & details. 
126 *Nitrogen Div., AC&D. 


diethy- 





Hydrogen Peroxide Descriptive ref- 
erence contains general information 
on properties, reactions and uses of 
hydrogen peroxide solutions of 27.5% 
to 50% concentration. Request Prod- 
uct Bulletin No. 2 
4101 Div. 


Bulletin 
properties, net con- 
& prepa- 
solutions Also 
uses of cellosize 


3ecco Chem 





Hydroxyethyl Cellulose . 
gives physical 
tainer contents, description 
ration of cellosize 
gives properties & 
films. Bul. F-8544B. 
4103 Carbide & Carbon Chem. 


Lithium Aluminum Hydride..... ./ A spe- 
cific agent for numerous organic 
reductions. Reference gives composi- 
tion, properties, solubility, applica- 
tions, typical reductions, handling, 
safety & storage data Zul. 401-D. 
410K Metal Hydrides. 








Contents of This Issue... . 
Chemicals and materials. 
Construction materials ... 
Electrical equipment 

Handling and Packaging. 
Heating and cooling... . 
Instruments and controls. . 
Mechanical equipment. . . 
Pipe, fittings, valves 

Process equipment 


Pumps, blowers, compres- 


Services and Processes... 437 
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Lubricants Fluorolubes, polymers of 
trifluorovinyl chloride, won't break 
down in the presence of oxygen, hy- 
drogen peroxide or other reactive 
chemicals. Won't be injured by heat. 
tequest complete data 
383d *Hooker lectrochem. Co. 





Methylamines Logica! intermediates 
in dozens of reactions. Used in rubber- 
vulcanization accelerators, pesticides, 
surface-active agents, dyestuffs, phar- 
maceuticals, ete. tequest complete 
information. 
411A Rohm & Haas Co 





Minerals & Chemicals Separate sec- 
tions of ““Minerals & Chemicals Story” 
tell a “mine-to-finished-product” story 
of the firm’s operations in kaolin, 
Attapulgite, limestone & bauxite. Re- 
quest booklet 
411B Minerals & Chems. Corp. 





Molybdenum . . Company announces 
the availability of descriptive litera- 
ture ‘ teclaiming Acres with 
Ounces.” Includes information on 
molybdenum in land improvement, 
w ith special reference to acid soils. 
4ii¢ Climax Molybdenum Co 





Molybdenum Boride Compounds . » ° 

“Refractory Molybdenum Borides” ‘ts 

a 6 p. bulletin describing applications 

chemical, physical and mechanical 

properties ; and preparation of molyb 
denum boride compounds. 

411D Climax Molybdenum Co 





Molybdenum Disilicide A new struc- 
tural intermetallic resists oxidation 
at 3000° F...resists corrosion and 
chemical attack withstands stress 
at high temperatures “Refractory 
Molybdenum Silicides,” 
411E Climax Molybdenum Co 





Molybdenum Pentachloride Presents 
detailed references, “Properties of 
Molybdenum Pentachloride’—a _ re 
view of the more important physical 
and chemical properties of this com- 
pound. Bulletin No. Cdb-3 
411F Climax Molybdenum Co. 





Molybdenum Silicides Companion 
publications on molybdenum silicides 
—Bulletin Cdb-6, entitled “Refractory 
Molybdenum Slilicides ;” Bulletin CH- 
23, entitled “Fabrication of Molyb- 
de num Disilicide Parts.’ 
411G Climax Molybdenum Co 





Morpholine Derivatives ... New techni- 
cal bulletin on N-substituted morpho- 
line derivatives discusses uses and 
potential applications, physical and 
physiological properties, and shipping 
data. Tech. Bul. F-8640 
4iin Carbide & Carbon Chem. 





Olls & Waxes, Fluorocarbon Illus- 
trated 20 p. booklet contains detailed 
information on KEL-F fluorocarbon 
oils, waxes and greases; chemical 
structure ; specifications ; applica- 
tions; properties; ete 
247 M. W. Kellogg Co. 





Persulfates Offers reference, ‘“lU'ses 
Persulfates—-A Bibliography’—a 
list of literature references 
on “Chemical Abstracts,” 
covering “period from 1907 to 1950, 
Request Bulletin No. 34 
4iil gecco Chem. Div. 





Phenols Dow continues to answer 
the growing demand for high-quality 
yhenol and high-quality service 
tooklet discusses the properties, uses 
and handling of phenol. Reference 
available on request 
4iid Dow Chem, Co, 





Plasticizers... New booklet describes 
Plasticizer 84, a distilled butyl] phtha- 
late plasticizer, as replacement for 
dibutyl! phthalate in_ nitrocellulose 

acquers, Request the ‘“Plasticizer 84” 
booklet ; 
411K Eastman Chem. Products, 





Polyethylene New 14 p. brochure de- 
scribes currently available grades of 
low molecular weight A-C Polyethy- 
lene. Gives actual and suggested end 
uses for these versatile polymers. See 
Bulletin 116 
411L Semet-Solvay Petrochem. Div. 





*From advertisement, this issue 
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Nerco-Niro 
Spray Dryers 


incorporate a complete fine of 
centrifugal atomizers—tops in design 
and workmanship—to handle pro- 
duction capacities from a few pounds 
to 36,000 pounds per hour 
Special Nerco-Niro designs can 
be supplied for abrasion-resistance 
and corrosion resistance, for coagu- 
lating materials, for fine or coarse 
particles, high or low bulk density 


Write for Bulletins 
226 and 230 


Nichols Engineering 
& Research Corp. 
Nerco-Niro Spray Dryer Division 
70 PINE ST., WEW YORK 5, WY 


1637 NW. Illinois $f., Indianapolis 2, ind 
1477 Sherbrooke St. W., Montreal 25, Canada 





These Fig. 3705 Goulds stainless steel pumps move hot sulphate (50° C.) and 
potassium chloride (40° C.,) solutions with as high as 30% solids, at the Carls- 
bod, N, M. plant of the Internationa! Minerals and Chemical Corporation. The 
Fig. 3715 pump discussed below is an improved design of this pump. 


No heartburn in these pumps 
as they move /ot, corrosive 


and abrasive liquids 


The sulphate and potassium chloride solutions handled at this 
plant would soon eat the heart out of an ordinary pump. 
That's why International Minerals and Chemical Corporation 


uses Goulds chemical pumps. 


They are available in Gould-A-Loy 20 stainless steels, all iron, 
all bronze, iron with stainless steel or bronze trim, and bronze with 
stainless steel trim. You can fit the pump to the job, obtain many 


long years of trouble free service. 


Here are just a few of the other extra features you get: 
Te eae sn 


1. You can move liquids at tempera- 
tures up to 350° F., because the pump 
has quenchable cowl-type glands and 
cooling chamber in the support head. 


2. Stuffing box on suction side of im- 
peller gets suction pressure only, 
holds leakage at a minimum. 


3. You can change easily from con- 
ventional stuffing box to single or 
double mechanical seal, 


4. You can inspect and clean the 
pump without disturbing piping con- 
nections, 

These Goulds Fig. 3715 chemical 
pumps are available in nine sizes with 
capacities up to 720 GPM and heads, 
depending on capacity, up to 200 ft, 


mimere 


See all the special features of the Fig. 
3715 pump in your own office. We've 
made an aluminum model which you can 
take apart on your desk. Just ask your 
Goulds representative to show it to you. 
Or, write to our main office and we'll make 
the arrangements. 


LITERATURE. . 





Polyvinyl Materials Products made 
from Geon rigid vinyl include corro- 
sion-proof pipe, fumes ducts, tanks, 
trays, materials that can be ma- 
chined, planed, sawed, drilled, and 
cemented Request new bulletin on 
Geon 8700-A 

*B. F. Goodrich Chem, Co 





Potassium Borohydride......Detailed ref- 
erence gives composition, properties, 
solubility, applications, typical reduc- 
tions, handling, safety and storage 
information Request copy of Tech- 
nical Bulletin No. 301-B 
412A Metal Hydrides. 





Potassium Persulfate.......Company an- 
nounces the availability of literature 
describing the product line. Includes 
information on chemical & physical 
properties, uses & handling. Request 
Bulletin No. 11. 

4128 Becco Chem. Div. 





Propylene Diamine......New technical 
bulletin presents information on the 
uses of propylene diamine and its 
physical and physiological properties, 
specifications & shipping data 
See Bulletin F-40037. 
412C Carbide & Carbon Chem. 





Resin-Coated Sand......New 16 p. book- 
let on resin-coated sand for shell 
molding is available. Advantages are 
elimination of dusting, excellent blow- 
ability, resin economy, improved flow- 
ability of mix. 
412D Monsanto Chem. Co. 





Resins, Dry Blending Three ‘Tech 
Book Facts’ bulletins cover process- 
ing, formulating & compounding with 
Pliovic Dry Blending Resins. Request 
the following bulletins ; 55-298, 55-299 
& 55-310 
412E Goodyear Tire & Rubber Co, 





Resins, Electrical Grade.....Three “Tech 
Book Facts" bulletin cover com- 
pounding, formulating & processing 
with Electrical Grade Pliovic Resins. 
Request these bulletins; 55-180, 55- 

56-182. 
Goodyear Tire & Rubber Co. 





Resins, Penacolite...... Bulletin gives de- 
scription, typical properties, physical 
& cure characteristics, applications 
and storage & handling information 
on Penacolite brittle resins B-1A, 
B-16, B-22. jul. C-6-230. 
412G Koppers Co. 





Kesins, Phenolic ..High boiling phe- 
nols and meta-phenols 220, alone or in 
combination with other suitable phe- 
nols, react with formaldehyde to 
produce useful, cross-linked, thermo- 
setting resins. Bul, F-40059 
412H Carbide & Carbon Chem. 





Resins, Plastisol ...--Exon 654 is ex- 
pressly created to impart excellent 
heat and light stability, physical 
toughness and chemical stability to 
your products. Request full informa- 
tion on entire product line 
103 *Firestone Plastics Co 





Resins, Polyethylene Tough, flexible 
Alathon polyethylene resin stands up 
well against abrasive slurries. Widely 
used in industrial pipe applications. 
Offers complete information on the 
properties and applications. 
305b *E. I. du Pont de Nemours. 





Resins, Tetrafliuorocethylene... Teflon 
tetrafluoroethylene resins used exten- 
sively in process industries Offer 
chemical inertness, high heat resist- 
ance, low-temperature toughness, etc. 
Properties & applications 
305a *E du Pont de Nemours 





*From advertisement, this issue 





Now turn to the back... 

Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 
product 
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Resins, Thermoplastic Three “Tech 
Book Facts” bulletins discuss proper- 
ties, calendering and laminating and 
compounding Plio-Tuf C75 for Calen- 

See Bulletins 55-192A, 56-193 
94 
Goodyear Tire & Rubber Co. 





Silicates 20 p. booklet lists the 
grades of silicate of soda and other 
silicated alkalies manufactured by 
company, with certain properties, 
major uses and general data to 
acquaint users with the materials. 
4138 Diamond Alkali Co. 





Soda Ash West End is a pure white, 
free-flowing and rapidly soluble soda 
ash that produces a far cleaner, more 
uniform product. Announces the avalil- 
ability of product samples, prices, and 
technical information. 

300 *West End Chem. Co. 





Soda, Caustic “Caustic Soda Buyer's 
Guide” contains helpful facts on eco- 
nomics of 50% & 73% solutions; other 
forms of caustic soda; capacities of 
tank cars & other containers; useful 
shipping data; etc 
383a *Hooker Electrochem. Co 





Sodium Benzoate Company makes 
available technical data on its line 
of sodium benzoate—flake or pow- 
dered. Both are dust-free to prevent 
sneezing. For more complete infor- 
mation, request literature 
383i *Hooker Electrochem. Co 





Sodium Borohydride ....-MH sodium 
borohydride, MaBHs«, will reduce es- 
ters, acids, acid anhydrides, and acid 
halides. Announces the availability of 
detailed Bulletin 502-F and typical 
reduction procedure 
413C€ Metal Hydrides 





Sodium Hydride... Makes available a 
detailed technical reference containing 
information on: composition; proper- 
ties; solubility; applications; typical 
reductions ; handling; safety ; storage. 
Technical Bulletin 507-C 
413D Metal Hydrides 





Sodium Hydride Oil Dispersion 
tailed reference contains information 
on composition, properties, solubility, 
applications, typical reductions, han- 
dling, safety and storage Request 
Technical Bulletin No. 50 , 
413E Metal Hydrides 





Sodium m-Silicate Valuable data on 
Drymet anhydrous—the most highly 
concentrated form of sodium m-sili- 
cate Drymet File Folder contains 
complete technical information and 
suggested formulations 
B482 *Cowles Chem. Co 





Sodium Sulfhydrate. Hooker, sodium 
sulfhydrate dissolves rapidly, even in 
cold water. There's virtually no sedi- 
mentation even after long standing. 
Available in 90-lb. & 350-Ilb. drums 
Technical Data Sheet 
383j *Hooker Electrochem, Co. 





Sodium Sulfide The clean strong 
flakes dissolve right into process, even 
without stirring. No waiting no 
decanting. For complete information 
on Hooker's sodium sulfide, request 
Technical Data Sheet 
883k *Hooker Electrochem. Co. 





Solvents Assure controlled evapora- 
tion. In paint & surface coating in- 
dustry solvents offer precise 
characteristics to meet your most ex- 
acting requirements Full data on 
characteristics & specifications 
245 *Esso Standard Oll Co 





Solvents These solvents are recom- 
mended for low odor and odorless 
products. Detailed specifications of 
these Shell Solvents are contained 
in the booklet, “Shell Solvents for 
Low Odor & Odorless Paints.” 

267 *Shell Oil Co. 





Solvents, Odorless With either of 
Sinclair's two types of top-quality 
Odorless Solvents you can pro- 
duce a superior odorless paint. Makes 
available product samples, prices and 
complete information 
2898 *Sinclair Chem. 





*From advertisement, this issue 
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tHIs Covsallie “NATIONAL” EXTRUDER 


is designed to economically extrude a wide variety of materials, 
many of which could not previously be processed by this method, 
and to assure the extruded material of better form for subsequent 
handling. 


The extruding operation incorporates a “National”—developed wip- 
ing motion that leaves the material less compact ... ready for 
quicker, more efficient drying. Machines can be arranged for con- 
tinuous tray loading, or for feeding to a continuous apron dryer . 
either in full-width load or to reciprocating spreader to wider apron, 
Variations in rate of extrusion are regulated by speed of rotor and 
pneumatic loading of ram. 


ANY SIZE or CAPACITY “National” Pre-Form Extruders are 


available in any required size or capacity, and in any metal called 
for by specific conditions. They are built to the same quality specifica- 
tions which distinguish all “National” Dryers ... your guarantee 
of long, trouble-free service. 


A “National’’ Extruder can undoubtedly be adapted to your particular 
requirements. Consultation invited, without obligation. 


The NATIONAL DRYING MACHINERY Co. 
LEHIGH AVE. and HANCOCK ST., PHILADELPHIA 33, PA. 


New England Agent: JONES & HUNT, INC., Gloucester, Mass 
Cable Address: “NADRYMA”—W. U. Code 








Yours OE 


Solves Corrosion Problems 


Type "SSF" Single Pass 


MG Stainless Steel 


heat exchangers provide 
more cooling surface per 


unit volume 


The problem: Meet the Chemical In- 
dustry’s need for corrosion-resistant heat 
exchangers. 


How Poung solved 


After months of testing, Young Radiator 
Company utilized a special type of stain- 
less steel for fabricating heat exchangers. 
They are for use in the processing of 
highly corrosive chemical liquids and 
gases. The newer Young Exchangers are 
engineered to withstand expansion strains 
and have reserve capacity. They include 
factors for fouling, and simplified con- 
struction makes cleaning easy. 


Put ng 


Type ‘SSF’ Multipass 


1 Smooth flow bonnet distributes 
fluid with minimum turbulence to 
tubes, 


2 Tubes are rolled into headers. 
3 Baffles made to close tolerance. 


4Gasket eliminates by-passing, 
fluid leakage. 


to work for you... 
Solving heat transfer problems is what we do 
best because it is our very reason for being. You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 














Stabilizers covers de- 
scription, chemical composition, speci- 
fication & recommended uses for 
Stabelan Liquid Stabilizers 7110, 
#115, and #120. Request Bulletin 

5-29-1-2-56. 
414A Harwick Standard Chem. Co. 





Nitrate, Technical. . Baker Zinc 
Nitrate, Tech. in thin flat flakes... 
faster dissolving, uniform purity—lot 
after lot, controlled water of hydra- 
tion, easier to handle. Request sam- 
ples & prices 
Vib *J. T. Baker Chem. Co. 





Construction Materials 





Castings Haynes’ investment-casting 
process is used to improve product 
design solve difficult fabricating 
problems & make important savings 
in production costs. Refer to ‘“Haynes’ 
Investment-Casting.” 

41148 Haynes Stellite Co 





Castings, Steel “Recommended Prac- 
tice for the Welding of Steel 
Castings” covers welding methods, 
electrodes & recommended welding 
procedure for carbon-steel & low-alloy 
steel castings. 
414¢ Tempil Corp 





Cement Sheets, Asbestos J-M Asbes 
tosite combines these advantages 
weather resistant; fireproof; fights 
corrosion; cuts maintenance costs 
permanent as stone Request bro 
chures IN-121A & IN-173A 
129 *Johns-Manville Co 





Coating Systems, Protective New 
Ucilon coating systems give chemical 
engineers effective weapons against 
corrosion. Systems based on neoprene 
coatings for air dry or force dry ap- 
plication. Bulletin No. MC-9 
86a *Metal & Thermit Corp 





Coatings, Ceramic. .Announces the pub- 
lication of a 4 p. bulletin on Molcote, 
new metallized ceramic coating for 
use with all types of hard solders. 
For further details, request descrip- 
tive Bulletin 1155. 
414D Frenchtown Porcelain Co 





Coatings, Protective For any equip 
ment or surface that can be uniformly 
baked Plastisol compounds offer 
easy, economical way to apply long 
lasting vinyl coating protection. Data 
in Bulletin No, VP-1 
86b *Metal & Thermit Corp 





Coatings, Protective Describes Amer- 
coat No. 87—a heavy bodied, high 
solids vinyl resin coating which can 
be applied at thicknesses up to 10 
mils in one coat. General physical & 
chemical properties detailed 
233 *Amercoat Corp 





Coatings, Protectives A polyethylene 
tape coating for corrosion-control on 
fittings & irregular shaped contours. 
Polyken No. 940 is designed for use 
on ells, valves & fittings Request 
complete details 
414E Kendall Co 





Covers, Valve & Flange Indicating 
“Spray-Stops” give vivid color-change 
warning of leaks in either acid or 
caustic application. Also offer teflon 
covers for high temperature lines 
See illustrated bulletins 
1434 *Neirad Industries. 





Fabrication Foster Wheeler's excep 
tional facilities for heavy fabrication 
an solve your toughest forming 
machining and welding problems 
Details on fabricating facilities in 
Bull. GS-56-4 
94 *Foster Wheeler Corp 





Foil, Metal .. AMF introduces electri- 
cally insulated metal foil ‘Amfoll” 
is used principally in sub-miniature 
capacitors, coil forms, transformers, 
shielding, and flexible packaging. Re- 
quest complete details 
414F American Mach. & Foundry Co 
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Insulation......In addition to corrosion 
data and information on new metals, 
this new insulation manual describes 
and illustrates the company’s com- 
plete line of equipment and supplies. 
"New Insulation Manual.” 
415A A. J. Gerrard & Co 





Insulation, Cellular Glass Gives you 
the maintenance-free insulating per- 
formance you need for your piping, 
tanks, spheres and other industrial 
equipment. Request product booklets 
& “Foamglas” sample. 

251 *Pittsburgh Corning Corp 





Insulation, Glass Fiber .. Versatile and 
efficient Ultralite features numerous 
advantages as insulation for all types 
of large heated equipment. Request 
“How-To-Do-It” details and specifi- 
cations. 

285 *Gustin-Bacon Mfg. Co. 





Insulation, Industrial......No matter 
where your insulation job may be— 
Armstrong can give you efficient, well- 
integrated, on-the-job service from 
original specs to final installations. 
Booklets describe full line 
223 *Armstrong Cork Co 





Insulation, Pipe Amosite .. . the 
South African asbestos with long, 
strong, resilient fibers gives Unibestos 
pipe insulation greater strength and 
superior insulating ability. Informa- 
tion in Bulletin No. 109C 
30 *Union Asbestos & Rubber Co. 





Laminates, Plastic......8 p. brochure 
discusses complete range of new in- 
dustrial & decorative plastic laminates 
offered by Farley & Loetscher. For 
details on ‘“Farlite” laminates, re- 
quest Folder No. 1933. 
415B Farley & Loetscher Mfg. Co. 





Lead......In contact with many highly 
corrosive chemicals, including chro- 
sulfuric, sulfurous and phos- 
» acids, lead reacts instantly to 
an adherent and insoluble sur- 

» film. See Lead Handbook. 
*Federated Metals Div. 





Linings, Dram ...Unichrome drum lin- 
ings deliver resilient, seam-free, pore- 
free protection against such materials 
as acids, alkalies, salt solutions, alco- 
hols, detergents, etc, Request descrip- 
tive Bulletin No. DL-2 
860 *Metal & Thermit Corp 





Linings & Tile Tanks ...-Designed & in- 
stalled to meet the exact chemical & 
physical requirements of each instal- 
lation, Stebbins linings & tile tanks 
are famous for their efficiency & 
economy. Request Bulletin A-153 
424 *Stebbins Engrg. & Mfg. Co. 





Materials of Construction......Atias of- 
fers technical advice, engineering and 
design assistance, highest quality cor- 
rosion proof materials and construc- 
tion services Fr complete details 
request Bulletin CC#3 
327 *Atlas Mineral Prods, Co 





Plasties.......“The ABC’s of Modern 
Plastics’ is an [Illustrated booklet 
containing basic facts on the sources 
and production of plastics & their 
growth and importance today. Coples 
are available on request. 
415C Bakelite Co 





Plastics The reinforced plastic re- 
ported is “Polygias’, an electri 
cally non-conductive, lightweight, and 
strong material that is low in cost 
and easy to install. Request a copy 
of Bulletin No, 56 
415D Modular Plastic Corp. 
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Now turn to the back... 

Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 
product. 
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we will 
gladly 
carry out 


Hydride 


REDUCTIONS and CONDENSATIONS for you! 


You can enjoy all the profitable advantages of hydride 
reductions or condensations without investing in new 
equipment, tying up facilities or altering production 
techniques, It’s as easy as this: ship your material to 
Metal Hydrides Incorporated and have us carry out the 
reduction or condensation for you. Our service accom- 


plished, we return the processed material promptly. 


We call this service Custom Reduction and Condensation. 


Full information is yours without obligation; write today! 


Pioneers in Hydrogen Compounds 


B Metal Hydrides 


INCORPORATED 


CONGRESS STREET, BEVERLY, MASSACHUSETTS 











DISC-ROLL MILL 


PRODUCT 
OUTLET 


“GYROTOR' 
AIR 
CLASSIFIER 





PNEUMATIC 
PRESSURE 
CONTROL 


GRINDING 
ROLLS 


GRINDING 
DISC OR 
TABLE 





| 


. 
q 


 ) 


] 


The Hardinge Dise-Roll Mill is a roller-type mill with two 
adjustable, pneumatically loaded rolls for grinding material on 
a horizontal rotating disc or table (Loesche type). The Hardinge 
“Gyrotor” Air Classifier, in combination with the mill, provides 
a complete grinding, classifying, and drying system. A full 
description is given in Bulletin 52-11 


FHARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA ° 240 Arch St. + Main Office and Works 
New York + Toronto + Chicago * Hibbing - Houston + Salt Lake City + San Francisco 


416 


LITERATURE... 





Plastics, Ferromagnetic. ...New set of 
bulletins describe Ferrotron ferro- 
magnetic plastic materials, both in 
rod and tape and rigid powdered 
cores Physical & magnetic proper- 
ties presented in graph form 
416A Polypenco, Ine. 





Refractories. New bi-monthly leaflet 
tells more about Carborundum’s re- 
fractories Makes liberal use of 
pictures, charts and tables to explain 
basic points. Request a copy of Vol. 
=> = 
416B Carborundum Co. 





Refractories ..“Refractories for the 
Chemical Processing Industries” dis- 
cusses the selection of refractories 
and gives a brief description of 
Harbison-Walker refractories This 
bulletin is available on request 
416C Harbison-Walker Refractories. 





Refractories.......‘‘Refractories in the 
Iron and Steel Industry” discusses 
available refractories, their manufac- 
ture, properties, service conditions 
and applications. Copies are avail- 
able on request 
416) Harbison-Walker Refractories. 





Steels, RubberLined Ace rubberlined 
steel strength & pressures of steel 
plus chemical resistance of hard rub- 
ber. Excellent for alkalis, most inor- 
ganic acids, many organic acids, etc. 
Bulletin CE-52 
333b *American Hard Rubber Co. 





Tantalum Tantalum is immune to 
hydrochloric acid, nitric acid, bromine, 
iodine, chlorine and many others It 
is strong, immune to thermal shock, 
unequalled in heat transfer efficiency 
See Tantalum Booklet 
418 *Fansteel Metallurgical Corp 





Wire Products “The Cambridge 
Wire,” published quarterly gives 
news of latest developments and ap- 
plications of woven wire products 
Also offers lit. on conveyor belts, 
wire cloth & fabrications 
416EF Cambridge Wire Cloth Co 





Wire Rope New 24 p. bulletin gives 
wire rope recommendations for in- 
dustrial services. Eech recommenda- 
tion covers such points as rope diam- 
eters, construction, grade & core. 
Bulletin DH-129D. 
416F American Chain & Cable Co. 





Electrical & Mechanical 





Casters & Wheels 


Featuring Darnel- 
loprene treads (a soft resilient Neo- 
prene rubber compound) casters 
offer ease of movement, quietness, 
and protection for floors. Manual con- 
tains complete information 

IAz1 *Darnell Corp. 





Drives.... Available 1-75 H. P. for all 
service classes horizontal, verti- 
cal, and vertical extended with foot 
or flange mounting. Company makes 
new “Line-O-Motor” Catalog avail- 
able on request 
60 *Foote Bros. 





*From advertisement, this issu« 








Keeping too busy? 

You'll find our streamlined 
Reader Service section right up 
your alley. It’s designed for 
busy engineers who want to find 
things fast, get more information 
fast. RS is easy to use, and you 





can bank on it. 
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PUMP 
STUFFING 
BOXES 


INFORMATION 
suggesting solution 
of common stuffing 

box difficulties; 
available in newly 

revised 
BULLETIN S-147 


WRITE on business stationery for your 
copy of Bulletin S-147. 


TABER PUMP CO. (Est. 1859) 
294 CLM ST. © BUFFALO 3, N.Y. 


Fig. 6043 
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Drives Offers a bulletin on the oper- 
ation and maintenance of the Pfaud 
ler PW drive for agitators used in 
chemical processing Gives tips on 
motor installation & maintenance 
See Bulletin No. 931 

417A Pfaudler Co 





Little Glant Agits 
tor Drive Unit is useful in any 
application where liquids must be 
stirred or agitated slowly and pos 
itively, and where there must be no 
contamination tequest details 

4178 Little Giant Products 


Drives, Belt The 





Drives, Shaft-Mounted These versa 
tile, speed-reducing units save space 
power, material, and time. Includes 
selection, application, and dimension 
details in the new, completely illu 

trated, engineering Bulletin 

167 *Falk Corp 





Drives, Silent Chain 88 p. brochure 
offers detailed engineering data. Co 

ers design and application informa 
tion, drive components and accesso 
ries, operational and technical data 
etc tequest Book No. 2425 


87 *Link-Belt 





Drives, Variable Speed Booklet 
cludes selection tables for A, B, C 
D section variable speed drives 
formation on design features, drive 
rinciples, and accessory equipment 
Sulletin 20P50 
417¢ Allis-Chalmers Mfg. Co 





Drives, Variable Speed The U. 8 
Varidyne system is extremely 
to install & affords a practically un 
limited selection of Varidyne motor 
types For more complete informa 
tion, request Bulletin F-1910 

417D U. 8. Elec! 


easy 


Motor 





eners New revised 30 p. catalog 
carries tables showing size ranges 
and specifications such as number of 
threads per inch and length tequest 
your copy of the revised Unbrako 
Standards catalog 

417K Standard Pressed Steel Co 





Gaskets Garlock 662 gasket mate 
rial cuts easily, and gaskets will 
not change shape or shrink in storage 
under varying cliimatk condition 
Withstands temperatures up to 300°F 
For details, see Bulletin AD 146 
361 *Garlock Packing Co 





Generating Plants.. New 8 p. catalog 
is designed to make it easy for the 
reader to select the proper type of 
generating plant and necessary «a 
cessories with a minimum of effort 
Catalog A-428 
4i17¥ D. W 


Onan & Sons 





New V-belt drive motor 
base automatically compensates for 
belt stress and tension This sub 
stantially reduces wear on both belts 
and bearings. Request information, 
including Bulletin 1300 

417G Lovejoy Flexible Coupling Co 


Motor Bases... 





Motors ...-Choosing a Century motor 
Performance-Rated to fit your parti 
ular job, is merely a matter of min 
utes when you use company’s handy 
Application Guide. For your free copy 
request Form No. 1700 

207 *Century Elec. Co 





Motors, Flat-Type Full horsepower 
in less space, reduced weight, stand 
ard radial construction, easy to dis 
assemble and reassemble, no precision 
alignments or complicated air-gap ad 
justments SJulletin CE-3461 
153 *Dieh! Manufacturing Co 





Motors, Gear ‘Reduce Speed" de- 
scribes new line of Reliance Gear- 
motors . the first line of gearmo- 
tors available incorporating new 
NEMA motors and completely rede- 
signed gearheads. Bulletin E-2408 
97 *Reliance Elec, & Engrg. Co 





Motors, Varidrive. . With a U. 8. Vari 
drive motor you can get instantly all 
the speeds needed for every operating 
condition. For a complete informative 
full color reference, request Booklet 
No. 1797 
54 *U. 8 


Klecl. Motors 
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At Jerguson you get a 
Complete Line 
of Liquid Level 
Gages, Valves 
and Specialties 





Working closely with the men in the 
field, Jerguson has developed a complete 
line of specialized gages, valves and other 
equipment to meet the specific needs of 
the chemical and petrochemical industries 
for the observation of liquids and levels. 
Available in stainless, monel, nickel, has- 
telloy and many other materials .. . with 
rubber, neoprene, lead, teflon, Kel-F, and 
other linings ... in a variety of end, side 
or back connections. 


Reflex ond Transparent. With a variety of 
valves for all installations. 
Minimize gee 


kenge Chamber Gages. 
and surging effect. Both Reflex an 


Transparent; also with non-frosting gage 
glass extension. 


Heated and Cooled Gages and Valves, Com- 
plete line of heated and cooled gages and 
valves, in various models, both Reflex 


and Transparent. 

Non-Frostin s. Patented design pre- 
vents frost bui ing up over vision slot. 
Welding Pod Gages, Weld right to liquid 
containing structure and become an in- 
tegral part of it. Can be staggered for 
continuous visibility. 


tymingters. Explosion-proof construction, 
UL approved. 


Grove G lattryment Piping Volver. Unions 
nipples, reducers, elbows, tees, valve and 
bleed valve all combined in one space- 
saving unit. 





Write for Data on Jerguson Products for Chem- 
jeal and Petrochemical Processing. 


Gages and Valves for the 
Observation of Liquids and Levds 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass, 
Offices in Majer Cities 
Jorguson Trem Goge & Valve Co., Lid., London, Eng. 
Pétrole Serv 


ice, Paris, France 
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TANTALUM... 


We recommend it 


only when it is the 


cheapest material 


AVAILABLE 


‘ 


C5 antalum is seldom cheaper on a “per-pound” 
basis. But tantalum is quite often the “cheapest’’ 
material when judged on an over-all final operating 
cost basis, on a product purity basis, on a freedom 
from maintenance or an elimination of down-time basis. 
We don’t expect anyone to take tantalum on faith 
or generalities. But if you process hydrochloric acid, 
nitric acid, perchloric acid, bromine, iodine, hydro- 
gen peroxide, sulfuric acid, chlorine, chlorine dioxide 
(and many other corrosives), tantalum may save you 
money. Fansteel engineers can tell you, definitely, 
whether or not tantalum will be “cheapest’’ for you. 


USE TANTALUM WITH ECONOMY for most 
acid solutions and corrosive gases or vapors. 


Not recommended for HF, strong alkalis or substances containing free SO3. 


Write for free TANTALUM booklet today! 


FANSTEEL METALLURGICAL CORPORATION 
Chemical Equipment Division 
NORTH CHICAGO, ILLINOIS, U.S.A 








LITERATURE . 





Rectifiers A new revised edition of 
3art-Messing’s ‘guide’ to power con- 
version rectifiers is now available. 
Includes Reiners of all sizes & 
styles of rectifiers. “A Guide to Bet- 


cor Plating Power. 
18A Bart- Messing Corp. 





Reducers, Vertical Speed. .The unique 
single casing and bolted-on motor 
construction makes mounting and in- 
stallation simple and it eliminates 
base plates an couplings. For details 
on - core -* Cat. MR-54. 

R42 *Philadelphia Gear Wks. 





Relays, Precision New bulletin gives 
features, description, design specifica- 
tions, operating specifications and 
ordering information for precision 
relays used in high & low limit 
action. Bulletin MRM240. 
418B Manning, Maxwell & Moore. 





Seals, Mechanical Reduce your liq- 
uid handling costs with types 1 & 2 
to type 9 seal, that can be adapted to 
your individual conditions. Company 
offers information in its Seal Catalog. 
329 *Crane Packing Co. 





Seals, Mechanical, Rotary .. Company 
announces the availability of a new 
8 p. reference which shows how you 
get maintenance-free sealing that 
slashes fluid mixing cost to a new low. 
Illustrated Bulletin B-111 
127h *Mixing Equipment Co. 





Seals, Shaft Teflon wedge shaped 
sealing member is impervious to 
chemicals and solvents permits high 
temperature service to 500° z we 
complete details on the wre 
Shaft Seal, request Bulletin 8-205- Pg 
41ac Crane Packing Co. 





Starters, Magnetic Motor Starters 
feature “Three Star Motor Control” 
quality, improved pressure type ter- 
minals, exclusive visual or audible 
alarm circuit & plastic-covered coil 
insulation. Publ. EE-191. 
418D Cutler-Hammer, Inc. 





Tools & Wrenches Contribute greater 
efficiency to assembly and mainte- 
nance operations by using Snap-On 
tools. For complete data request free 
catalog of industrial wrenches and 
hand tools. Yours for the asking 
262 *Snap-On Tools Corp. 





Transformers, Variable...... New Power- 
stat variable transformers, types 136 
& 236, offer new design, new ratings 
and new performance. Bulletin dis- 
cusses new features and includes a 
price list. See Bulletin P3654. 
418E Superior Elec. Co. 





Transmission Equipment......New en- 
gineering catalog covers the complete 
line of Dodge mechanical power trans- 
mission products. Includes sectional 
drawings, dimensions, weights, prices 
& applications 
418F Dodge Mfg. Corp. 





Transmission Systems 16 p. bulletin 
describes the versatility of the Ortho- 
flow system for transmission of flow 
data, liquid level data, or pressure 
measurement data. For details, see 
Bulletin No. 700. 
418G Simplex Valve & Meter Co. 





Turbines, Mechanical Drive.......High 
speed mechanical drive turbines, op- 
erating at apeods ranging up to 10,000 
rpm and above, are described in a 
new bulletin. For complete details, 
request Bulletin GEA-6232. 
418H General Elec. Co. 
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Now turn to the back. . . 

Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 


products. 
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PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


COMPLETE 
CATALOGUE 


STRAHMAN VALVES, Inc. 
16 Hudson St., New York 13, U.S.A. 
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Feature reli- 


Turbines, Solid-Wheel 
Rugged 


able, trouble-lree operation 
construction and superior design r¢ 
sult in savings by keeping mainte 
nance costs down to a minimum. Full 
details in Bulletin No. 8-116 

s4 *Terry Steam Turbine Co 





Handling & Packaging 





Belting New 4 p. bulletin released 
on Lightweight Neoprene Belting. 
This belting, used for conveying, el- 
evating & power transmission, is 
available in 4 styles with specific 
widths & lengths Bul. 561 
419A General Rubber Corp 





Belts, Conveyor, Woven Wire Pre 
sents a 130 p teference Manual 1! 
lustrating and describing company’s 
woven wire conveyor belts. Also spe- 
clal report, “9 Ways to Speed Produc- 
tion in Rubber Processing.’ 
a4 *Cambridge Wire Cloth Co 





Converters, Ammonia, Portable In 
addition to speed, ease of operation 
and ready access to all operating 
parts are important features of the 

Carlile portable am 

Request details 

Carlile Corp 


design of the 
monia converter 


419B J. C 





Conveying Systems, Cooling ‘ New 
line of cooling and conveying systems, 
to meet the increasing demand for 
cooling powdered products before 
packaging tequest details on these 
compact pneumatic systems 
419 Henszey Co 





Conveyors In any industry wherever 
dry bulk materials are used the 
introduction of Airstream conveyors 
invariably leads to lower-cost ma 
terials handling. For full details, re 
quest 24 p. Bulletin 529 
144 *Praceo Corp 





Conveyors Handle packages, parts 
units——-faster—at reduced cost with 
gravity or power roller, belt slat 
chain, wheel or push-bar conveyors 
Specifications, drawing & application 
data in Bulletin No. 309 
422 *Standard Conveyor Co 





Conveyors, Fluidizing.. The F-H Alr 
slide fluidizing conveyor offers sim 
plicity and noiseless ease in conveying 
alumina, phosphate, cement, flour, fil 
ler dust and other dry, fine materials 
Descriptive literature 
236 *Fuller 





Conveyors, Sereen IMCO Balanced 
Screen Conveyors permit the lowest 
initial investment costs possible for 
any screening or conveying operation 
Designed for smooth, easy operation 
Request details. 
419D Williams & Green 





Cranes, Jib Introduces first power- 
rotated jib crane with lifting ca 
pacities up to 15 tons. Big loads are 
handled easily with electric-powered 
self-supporting jib crane See Form 
No. 714-1-6 
419F R. G. LeTournear, Inc 





Feeders Outstanding features of the 
Lapp “Auto-Pneumatic” Pulsafeeder 
make possible continuous automatic 
processing of liquids which cannot be 
satisfactorily handled by plunger- 
type metering pumps. Bul. 400. 

235 *Lapp Insulator Co 





Feeders Prater offers Blow-Thru 
Feeder for pneumatic systems. Avail 
able in cast iron and bronze. Power 
requirements vary according to the 
fineness and abrasiveness of the prod 
uct. New Airlock Catalog 
366 *Prater Pulverizer Co 





Feeders, Flush With check-valve dif- 
ficulties minimized & erosion elimi 
nated, an extremely broad range of 
slurry solutions or corrosive liquids 
can be handled by this flushfeeder 
Request complete information 
4190F Proportioneers, In« 
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TM DOW CORNING 
FOOD PROCESSORS — Now permissible 
to use time and money saving silicone 
defoamers: Antifoam AF Emulsion at con- 
centrations up to 34 ppm; Antifoam A at 
concentrations up to 10 ppm. 


Free Sample _moke your own 


test — send coupon today 

en eee ee ee 

j Dow Corning Corporation ! 

Midland, Mich., Dept. 2607 | 

\ Please send me: ! 

j FREE sample of [] Antifoam A Compound ! 
| CD) Antifoam A or [1] AF Emulsion; 


! [7] Booklet on Silicone Defoamers. 


NAME W...... 
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| 
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| LITERATURE... 





Handling & Packaging Articles on 


Pumping Progress Report | 


FOR CHEMICAL ENGINEERS | 


An advertisement prepared by the Aldrich Pump Co., Member of Hydraulic Institute, U.S.A. 


PUMP INSPECTION, MAINTENANCE AND REPAIR are jobs too 





frequently ignored in the design of produc-— 
tion pumps. This has been verified by a 
survey of more than 15,000 pump installations. 
Speed and economy of maintenance was fre- 
quently quoted as a major factor in pump 
selection. 


SECTIONALIZED FLUID-ENDS offer one of the best ways to 





SPEED IN 


guarantee both speed and economy in pump 
maintenance. As originated by ALDRICH Pump 
Co. Engineers, the Sectionalized Fluid—End 
comprises four main assemblies —— the working 
barrel, suction manifold, discharge manifold 
and stuffing box. 


MAINTENANCE is assured because of ease of 





accessibility of all wearing parts. Manifolds 
can be slid back on studs and valves removed 
as complete units. Split collar and flange 
connection of plunger to yoke permits easy 
removal of plunger. 


ECONOMY OF MAINTENANCE results from speed in main- 





tenance. Perhaps even more important is the 
simple fact that it is cheaper to replace a 
single section than a complete fluid—end. 
Another important economy is parts inter- 
changeability. Among 3-, 5-, 7— and 9—plunger 
units of any series, wearing parts are inter- 
changeable. Where a combination of multiplex 
pumps is required, this reduces spare parts 
stocks. 


THE ALDRICH PUMP COMPANY is the originator of the 





DIRECT FLOW principle — a design innovation 
that utilizes the sectionalized fluid—end 
principle. Aldrich Engineers have become 

known as the people to take your tough pumping | 
problems to. We have never turned down a 
challenge. 








FURTHER INFORMATION can be had direct from the company. 





fell us your problem and we'll send you Data 
Sheets describing the size pump we recommend 
to solve your problem. Address your request 
to: The Aldrich Pump Company, 3 Gordon 
Street, Allentown, Pa. 


latest money-saving developments in 
handling lumber, unitizing brick & 
tying forms in concrete construction 
appear in the Spring 1956 issue of 
“The Signode Seal.” 

420A Signode Steel Strapping Co. 





Company announces the in- 
troduction of the TL-11 Tracto- 
Loader. It has front wheel drive 
for better traction and is equip 
with rear wheel power steering e- 
quest more complete information. 

Tractomotive Corp. 





Covers newly designed line 
non-electric Alnico Perma-Plate 
Magnets which incorporate an en- 
tirely new concept of tramp iron re- 
moval by the “Dynamic” principle of 
magnetic attraction. Catalog 1205-D. 
407 *Dings Magnetic Separator Co. 





Packaging Machines...... Whiz-Packer 
Volumetric Filler with Horizontal 
Feed is designed to minimize break- 
age & tolerance in a broad range of 
products, yet handie with a maximum 

See equipment report. 

Frazier & Son. 


of speed. 
420C 





Platforms, Work... New hydraulic lift 
work platform provides high stand- 
ards of safety and convenience for 
average work levels up to 15 feet. 
Request additional information on 
Ballymore Platforms. 
420D Ballymore Co 





Ramps, Bridge A new improvement 
called the free floating retractable 
stop has been made on the One Man 
Bridge Ramp. Eliminates breakage 
or bending of ramp’s locking device 
and stops Request details. 
420E Elizabeth Iron Works 





Tanks, Weighing.....Automatic weigh- 
ing tanks, widely used in the agricul- 
tural chemical industry, have now 
been adapted to the liquid chemical 
field. Measure by weight rather than 
by volume. Details on request. 
420F Davidson-Kennedy Co 





Trippers, Conveyors, Belt Company 
announces a new, belt conveyor trip- 
per accommodating long center roll, 
deep-troughing idlers for use with 
belt conveyors handling light mate- 
rials. See Bulletin 156 
4206 Stephens-Adamson Mfg. Co. 





Trucks, Fork......New electric powered 
trucks are specifically designed for 
use where low headroom is a prob- 
lem. No sacrifice of operator vis- 
ibility & no change in operating 
efficiency. Request details. 
420H Elwell-Parker Electric Co 


Trucks, Low-Lift Low-lift Model “M”" 
rider type trucks are available in both 
the pallet type for handling single 
face or double face pallets & the 
platform type for skid platforms. 
Circular 35F 
4201 





Lewis-Shepard Prods. 





Trucks, Walkie This new truck is 
powered by four conventional auto- 
motive type batteries, connected in 
series to provide 24 volt operation for 
ramps & high speed travel on long 
hauls. Request Bulletin No. 0. 
420d Raymond Corp. 





*From advertisement, this issue 


Keeping too busy? 
You'll 


find our streamlined 


Reader Service section right up 
your alley. It’s designed for busy 
engineers who want to find things 
fast, get more information fast. 


RS is easy to use, and you can bank 








on it. 
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Note these features: 


" RUBBER TREADS . . . a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 
RUST-PROOFED . . . by zinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


LUBRICATION . . . all swivel and wheel 
beorings are factory packed with @ high 
quality grease that “stands up” under at- 
tack by heat and water. Zerk fittings are 
provided for quick grease-gun lubrication. 
STRING GUARDS . . . Even though string 
aecaes os Ae around the hub, 
s war: sure easy Fr at 
- 9 y rolling 
LIKE TO KNOW MORE? WRITE FOR 


Gree Darnell Manual 





DARNELL CORPORATION, 
LTD. 
COWNEY (LOS ANGELES COUNTY) CALIFORNIA 


60 WALKER STREET, NEW YORK 13, NEW YORE 
346 NORTH CLINTON STREET, CHICAGO 6, ILLINOIS 


CuemicaL Encineerinc—July 1956 





LITERATURE . 





Unloading, Tank Cars, Liquid Chemicals 
% Covers aqueous ammonia ; 
lime sulfur solution; sodium silicate 
solution; & sodium sulfide, liquid 
See “Unloading ‘Non-Regulatory 
Liquid Chemicals from Tank Cars.’ 
1138¢ *Genera! Chem. Div 





Unloading, Tank Cars, Rubber-Lined 
e following chemicals are covered 
liquid alum; aluminum chloride; mu 
riatic acid; and phosphoric acid. For 
details, see ‘“‘Unloading Rubber-Lined 
Tank Cars.” 
113b *General Chem. Div 





Unioading, Tank Cars, Steel 
cals covered: electrolyte; hydrofluo 
ric acid ; mixed acid or nitrating acid 
oleum; spent acid; sulfuric acid; & 
fluosulfonic acid See “Unioading 
Steel Tank Cars.” 
118a *General Chem. Div 





Weight Control... Through Toledo's 
electronics system of remote data 
handling, weight data is no longer 
limited as to form, or close proximity 
to the point of origin Bulletin on 
new remote digital weights 
355 *Toledo Scale Co 





Heating & Cooling 





Burners. ..New series of Rotary oll 
burners all have integral air regis- 
ters. They range in size from 9 g.p.h 
to 125 gph. and are exceptionally 
easy to Install Request spec, sheets 
& tech. data 
421A Iron Fireman Mfg. Co 





Cables, Heating Bulletin contains 
product, application, and installation 
information and collateral data to 
help in the selection and installation 
of heating cable for any specific job. 
Publication No. 19-675. 

4218 General Elec, Co 





Colls. Heating & Cooling . Stainless 
Continuous plate tvpe with staggered 
tubes and smooth drawn ferrules 
pressure-expanded to produce effec- 
tive positive mechanical and thermal 
bond between tube & fin. Details 
809b *Marlo Coll Co 





Condensers, Evaporative Stainless 
i 150 tons. Suitable for indoor or 
outdoor location Quiet operating 
All prime surface condensing coll 
Available to your specifications. Re 
quest further Information 
800d *Marlo Coil Co 





Coolers, Cascade Designed for cool 
ine corrosive liquids and gases, Low 
initial cost and maintenance, radi 
used returns for low pressure drop 
as well as redwood watergulde strins 
Catalog Section No. S-6820 
1s7f *National Carbon Co 





Dehumidification “Facts About De- 
humidification for Industrial Plants, 
Warehouses. Stockrooms and Labora- 
tories and Home Requirements” an 
swers your questions and shows the 
latest equipment in this line 
421€ Abbeon Supply Co 





Dryer-Coolers, Rotary ... This versatile 
equipment is particularly applicable 
in drying or cooling heavy or high 
moisture content materials Dries 
with parallel flow and cools with 
counterflow. Request data 
85-40h *Allis-Chalmers Mfg. Co 


Furnaces The Plaw-Knox Radiant 
Furnace is a newly designed unit for 
rapid precision heating of heat-sen- 
sitive materials. It is designed for 
gas or ol! firing Request Reference 
Files 2-2.1 & 2-2.2 
421Dp 





Plaw-Knox Co 





Furnaces. The Water-wall furnace 
brings these advantages to existing 
boilers: improved circulating char- 
acteristics; improved life expectancy ; 
560% increased boller capacity; 10% 
improved efficienc™ Request details 
421 Preferred ilities Mfg. Corp. 





* From advertisement, this issue 


VERTICAL 





Philadelphia 





























SHAFT DRIVE 


For a compact, neat and sturdy self- 
contained Vertical Speed Reducer, the 
Philadelphia MotoReduceR is tops in de- 
sign, construction and operation. The 
unique single casing and bolted-on 
motor construction makes mount- 
ing and installation very simple, and of 
course, it eliminates base plates and 
couplings. The planetary, in-line reduc- 
tion gears provide a rugged drive cap- 
able of withstanding severe overload 
conditions . . . Other features are: wide 
bearing span, permitting use of long, 
unsupported vertical shafts; Exclusive 
*“dry-well"’ construction, which prevents 
oil leaking down output shaft. 
Philadelphia MotoReduceRs can be 
supplied for output speeds from 9 
R.P.M. to 420 R.P.M. with standard 
motor speeds . . . Units up to 100 H.P. 
are available—and a full range of 
horizontal units can also be supplied. 


For complete 
information, 
send for 32 
page Catalog 


jladelpe 
re MR-54 


Me 19 REwe 


hilli Y 

Wie a 

p ge ; 
PHILADELPHIA GEAR WORKS. INC 


COE AVE OG OTREET PH AOEL PHA 84 PENNA 


606 If Ot Principe! Citiee 
INOUSTRIAL GELS & BFPEED HEOUC ERE 
LIMITOMOUE VALVE CONTROLS 

FLUID AGITATORS: FLERIGLE COUPLINGS 





Chutes carry empty trays from 
makeup machine to packing belts 
alongside the cookie enrobing line. 


howto 
cut costs with 
conveyors 


Trays are filled with cookies as they 
move past operators to automatic 
wrapping and packaging. 


Floor-to-floor conveyors 
save manhours, space, handling 
for famous biscuit and cookie maker 


vARIETY of conveyor equipment 
makes this system a model of 
simplicity, efficiency, economy. 
It’s another example how Stand- 
ard’s experience in conveyor appli- 
cation pays off. At Robert A. John- 
ston Company, Milwaukee, Wis- 
consin, Standard Conveyors pay 
for themselves in manhour savings 


. .. eliminate most hand trucking 
. . cut floor area needed for han- 
dling by two-thirds. 
STANDARD CONVEYOR 
COMPANY, General Office: North 
St. Paul 9 Minn. Sales and Service 
in Principal Cities. Canada: Inter- 
national Equipment Co., Ltd. 


Left: 3-tler power and gravity system carries cases to ware- 
house. Tape-sealing and coding of cases are done on roller 
conveyor lines. Right: Multiple spiral chutes lower cased goods 
from 4th to Ist floor. Speed is controlled by pitch design. 


For details, see the Stand- 
ord Engineer listed in the 
phone book or write for 
Bulletin 309. Address 
Dept. 0-7 


422 


GRAVITY & POWER 
CONVEYORS 
Sales and Service in Principal Cities. 


LITERATURE... 





Furnaces, Industrial......New catalog 
describes standard and special fur 
naces to 3000°F in several series, 
ovens & furnaces with silicon-carbide 
heating elements See ‘Industrial 
Furnaces & Ovens.” 
422A L. & L Mfg. Co 





Generators, Steam 16 ». book gives 
capacities, dimensions, construction 
features, instrumentation, accessories 
sectional drawings & installation 
photos on new series of steam gener 
ators. Bulletin PG-55-3., 

84 *Foster Wheeler Corp 





...-Compact marine 
steam generator delivers 50002 
steam/hr. in 4 space. Boiler is de- 
signed to modulate over a wide range 
with high efficiency. Request complete 
information 

42268 Cyclotherm 


Generators, Steam 





Heat Exchangers New bulletin con- 
tains data & illustrations of interest 
to designers & users of custom-built 
heat transfer equipment. Describes a 
number of available heat exchanger 
types. Request Bulletin HE 
i4 *Downingtown tron Works 





Heat Exchangers New Alcotwin heat 
exchangers give “building block” flex 
ibility, unequalled heat transfer. They 
provide economical, high performance 
in package form For complete de 
tails, request brochure 
160 *Alco Products 





Heat Exchangers Describes how 
equipment offers: chemical resistance 
to practically all corrosive fluids; re 
sistance to severe thermal shock ; high 
heat-transfer rates ; low maintenance ; 
etc. Catalog 8-6740 
157d *National Carbon Co 





Heat Exchangers.....Covers complete line 
of Karbate brand impervious graphite 
shell & tube heat exchangers. Engi 
neered for maximum corrosion resist 
ance & minimum maintenance. Cata 
log Section No. 88-6800 
157e *National Carbon Co 





Heat Exchangers ..Aero heat ex 
changer cools liquids & gases by evap 
orative cooling with atmospheric alr, 
removing the heat at the rate of in- 
put, controlling temperature precisely 
Data in Bulletins 120 & 124 
408 *Niagara Blower Co 





Heat Exchangers New Young stain- 
less steel heat exchangers offer greater 
initial & operating economies for heat 
ing or cooling liquids & gases used in 
the processing industries tequest 
Nlustrated Catalog 

14 *Young Radiator Co 





Heat Exchangers New 18 p. brochure 
includes: a description of the design 
specifications & construction details of 
these standard units; tables of overall! 
dimensions ; thermal design data. Bul 
letin No. M-306 
4220 Lummus Co 





Heat Transfer Apparatus Votator 
heat transfer apparatus can improve 
efficiency and product quality in nu 
merous processes. Company makes 
available a Heat Transfer Data Book 
containing complete information 
2 *Girdler Co 





Heaters, Immersion......The versatile 
ThermX “QT” Heater is ideal for use 
in both small plating tanks and in 
an independent series in large tank 
, installations Replace worn-out ele- 
ments with ease. Request details. 
422D N. J. Thermex Co. 





Heaters, Paint.. .. Accurate for precise 
temperature control ; efficient for large 
or small operations; fool-proof and 
maintenance free; simple and eco- 
nomical to operate. For details, re- 
quest Form No. 1E£-114-B 
422E DeVilbiss Co 





Heaters, Sereen...... Hanco electric 
screen heaters are used in industry 
for the efficient heating of wire 
screens by electricity. For complete 
details, request “The Key to Success- 
ful Screen Heating.” 
422Fr F. R. Hannon & Sons 





* From advertisement, this issue 
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MOVING 
LIQUIDS? 


YOU CAN DEPEND ON 


Frederick 


— 


{ j 
i 


SSV PUMPS 


for most efficient, carefree service! 





CHECK THESE FEATURES 


@ Single stage, single end suction — with 
enclosed or open impeller. 

@ 1” to 4” discharge openings; heads up 
to 220 feet; operating speed— 1750 
rpm. 

@ One piece impellers, secured to shaft 
by key and lock nut, or threaded, give 
long service. 

@ Flanged suction and discharge open- 
ings mean easier connecting and dis- 
connecting of joints. 

@ Vertically split pump casing and hori- 
zontally split bearing housing give 
maximum accessibility for maintenance. 

@ Extra large stuffing box, or mechanical 
seal—both provide minimum leakage. 











Enclosed impeller types for chemicals, 
oils, juices, clear liquids, acids, etc. 
Open impeller types for slurries, brew- 
ery mash, food mash, white water, 
paper stock up to 2G consistency, etc. 
Constructed of metals to meet your 
requirements—cast iron, nickel, stain- 
less steel, monel, etc. Send your re- 
quirements to our skilled staff for sug- 
gestions. Ask for free copy of Bul- 


FREDERICK IRON AND STEEL, INC 
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Heating Systems, Dowtherm,. Fur 
nishes descriptive information on 
Dowtherm heating systems for pro 
esses requiring precision 
high constant temperatures at low 
pressures, in Bulletin ID-54-5 
135 *Foster-Wheeler Corp 


control of 





Refrigeration Products Preassembied 
refrigeration parts of aluminum elimi- 
nate heliarc welding & assembly 
operations, save process handling 
operations, improve production line 
efficiency, save time & money 
423A Wolverine Tube Div 





Tandem Combustion Units, Oll-Gas. 
You will realize higher profits 
your heaters when National Aliroil 
vertical or horizontal tandem units 
are specified. For full details, request 
Bulletin 498 

R4A3i *Nationa! Airoil Burner Co 


from 





Towers, Cooling......Announces new line 
of Flow-Mizer cooling towers in ca 
pacities from 15 through 100 tons 
Features stepped-up capacities and 
increased efficiency with advanced 
design Acme-Vak. Request details 
1238 Acme Industries 





FW cooling towers 
resistant California 
redwood, The induced-draft counter 
flow tower represents an important 
advance in cooling tower design. Re 
quest new Bulletin 

61 *Foster 


Towers, Cooling 
are built of decay 


Wheeler Corp 





Towers, Cooling .12 p. catalog on new 
“MT” line of heavy duty, quiet op 
cooling towers. Covers com 

23 sizes, from 10 to 400 
for air conditioning & re 
Bulletin 202 
jaltimore 


frigeration 


423C Aircoll 





Stainless —2 150 
indoor or outdoor 
Marlo heat 
available to 
further 


Towers, Cooling 
tons Suitable for 
location. Quiet operating 
transfer equipment now 
your specifications Request 
information 


400¢ *Marlo Coll Co 





Towers, Cooling Pritchard Cooling 
Tower framework is a big step in 
cooling tower design “Answers to 
the 15 Questions About Pritchard In 
duced Draft Cooling Towers” fur 
nishes valuable tips 


t 
336-7 *J. F. Pritchard & Co 





Traps, Steam Give faster, more effec 
tive condensate removal Powerful 
valve action, positive shut-off, high 
capacity & each unit service tested. 
For more details, request new Bulle 
tin No. 10-55 


80 *W. H. Nicholson & Co 





Instruments & Controls 





Analyzers, Combustible Gas Data 
sheet describes Davis Combustible 
Gas Analyzers with Brown Electronik 
recorders & controllers. Used for both 
safety & production application, Data 
Sheet 10.15-4b 
41230 Minneapolis-Honeywell 





Automation Equipment New catalog 
presents products & services offered 
by “ATC” for the fleld of Automation 
Covers time control equipment, valves, 
counters, electronic contactors, ete 
See Catalog D-31 


423K Automatic Temp. Control 





* From advertisement, this issue 





Now turn to the back .. . 


Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 
products. 





‘EASY DOES IT 


-- WITH CO. 


Send For Free 6ooklet 
“Applications Unlimited” 


No other gas works so hard or so 

well—at so many jobs. These are 

typical examples of CO? at work. 

For information on scores of other 

important applications mail the 
low. 

coupon belo a 


°°? 


CO Is extensively used in the manu- 
facture of both foam rubber and foam 
Among CO's most 
important applications in these flelds 
are its uses as a foaming agent and 


thermoplastics 


a8 a neutralizer 


ida thly SA 


In pre-tanning processes, CO> is the 


OO Sor mmw 


ideal weak acid for lowering and 
Why 


ideal? The close control required by 


controlling pH of the skins 
stronger acids isn't necessary, CO? 
is also far easier and safer to handle. 


Heat harms blood plasma, penicillin 
Yet, for 
these drugs to be stored efficiently, 


and other pharmaceuticals 
moisture must go. The answer is CO? 
“treeze drying.” COd is fully as 
effective as other systems, yet capital 


CO< 2707 XAOE Zd0 


Oultiay is 


Not CAAL.... yours 


There's end to the 
Important jobs that CO9 ~ combined 
with LIQUID CARBONIC savwy —is 


doing 


minute in comparison 


practically no 


Chances are that this combi- 
with some 
surprising answers for you, too 


nation can come up 


et theres ee eeeeesesesseos 


MAIL COUPON FOR 
FREE “APPLICATIONS 
UNLIMITED” BOOKLET 


THE LIQUID CARBONIC CORPORATION 
3118 South Kedzie Avenue, Chicago 23, Illinois 


Send me my free copy of “Applications Unlimited.” 


Name 
Company 
Position 
Address 


City 





te Service 
DESIGN 


by our own engineering staff 
INSTALLATION | 
by our own construction crews 


| MAINTENANCE | 


by our own service specialists 


of Non-Metalic 
Corrosion-Resistant 


LININGS and 
TILE TANKS 


Designed and installed to meet the 
exact chemical and physical re- 
quirements of each installation, 
Stebbins linings and tile tanks are 
industry-famous for their efficiency 
and economy. 


Wherever you are—whatever 
your corrosion-resistance problem 
may be (even at high temperature 
and high pressure)—it will pay 
you to take advantage of Stebbins’ 
unequalled design experience and 
installation facilities. 


Write for Bulletin A-158 


See our Advertisement in 
Chemical Engineering Catalog 


STEBBINS 


Engineering and Manufacturing Company, Watertown, N. Y 








LITERATURE... 





Comparators......Fully illustrated, 100 
p. tells how to use pH and chlorine 
control for water supplies, process 
solutions, production processes in 34 
basic industries. Also covers complete 
line of comparators 
R433 *W. A. Taylor & Co 





Control Systems Bulletin describes 
Fireye primary control System FJ-2 
for light oil or gas-fired automatic 
commercial burners. Contains fui) 
operating data. For complete details, 
see Bulletin CF-21. 
424A Electronics Corp. of America 





Control Systems, pH L&N pH Con- 
trol System includes Speedomax re 
corder, L&N Control Unit, Valve 
Drive Mechanism, and pH electrode 
assemblies Successful approach to 
waste treatment. Data Sheet 700(2) 
58 *Leeds & Northrup Co 





Controliers......The new Puromatic Con- 
troller was designed to control the 
purity of distilled water automatically 
Constantly measures the purity of 
distilled water before it enters stor- 
age tank. Request details ; 
4246 Barnstead Still & Sterilizer 





Controllers, Batching......The Foxboro 
batching controller solves tempera- 
ture “overshot” problems. For batch 
operations requiring controlled rate 
of rise, request data on Cam-Set & 
Time-Cycle controllers. 
67 *Foxboro Co 





Controllers, Indicating......Offers data 
on new Series 560 controller... with 
revolutionary thermistor principle of 
operation for kilns, ovens, furnaces, 
extruding, air heaters, etc. See Cata- 
log No. 500 for details. 

55 *Fenwal, Inc 





Controls Vest-pocket size re- 
cording, indicating and non-indicating 
explosion-proof controls for use with 
gas, oil, steam or water valves, or 
with electrical equipment. 30F to 
1200F ranges. Bulletins 

867 *Parlow Corp 





Controls, Temperature Improved de 
sign remote bulb temperature controls 
: wide Range Type F56... cali 
brated Type E13. For complete data 
on the remote type temperature con 
trols, see Catalog Section 200 
375 *United Elec. Controls Co 





Gages . Announces new line of small- 
size, easy-to-read gages & receivers 
Important features: 5 in. illuminated 
scales; independent, interchangeable 
units; easily mounted; etc. Data in 
Bulletin V5 
74 *Republic Flow Meters Co 





Gages......For pressure, vacuum or com- 
pound service. There are no gears 
or teeth to wear out. Cam wiping 
action keeps contact points clean & 
smooth. Provides complete informa- 
tion in Gage Catalog No. G-2. 

339 *Helicoid Gage Div 





Gages, Liquid Levsl......Presents valu- 
able data on liquid level gages: re- 
flex; thru vision; tubular. Standard 
equipment in leading refineries and 
industrial plants all over the world 
Request complete Catalog 
L419 *Strahman Valves 





Indicators, Flow New ball-type flow 
indicator provides a dual scale for 
the approximate measurement of 
water flow in gpm and air flow in 
cfm. Exceptionally versatile for in- 
dustrial use, Bulletin 183W 
4240 Schutte & Koerting Co 





Instruments, Laboratory......New 8 q 
catalog describes Servall laboratory 
instruments, including angle centri- 
fuges, ultra-microtomes, high-speed 
homogenizers, gas & moisture testers, 
etc, Request your copy. 
424D Ivan Sorvall, Inc 





Instrumentation, Miniature......When 
ever you're planning graphic process 
control, plan to take advantage of 
the extra values built into the latest 
Tel-O-Set miniature instruments. 
New Bulletin No. 7202 
46-7 * Minneapolis-Honeywell 





* From advertisement, this issue 
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ASTER-MIXKE 


POWDER FILLERS 


Cut Product Wastage. Vacuflow powder 
filling equipment operates on a principle of 
vacuum feeding, in- 
stead of pressure, to 
pack powder into a con- 
tainer. 

Air is removed from 
the container to create 
a vacuum which draws 
a measured quantity of 
powder from the hop- 

r. There is no prob- 
wen with dust control, 
since the unique Vacu- 
flow method simply 
does not involve air cur- 
rents that cause dust. Rotary Model 
Semi-automatic 
models are available 
for filling containers 
ranging from the tiny 
talcum box up to and 
including 100 fb. paper 
bags and 200 lb. drums, 
Rotary modelsareavail- 
able for automatic pro- 
duction of 5 lb. sizes or 
less at speed of 45 to 300 
per minute, 

Pneumatic is the one 
manufacturer in a po- 
sition to furnish ma- 
chines for making up 
complete production 
Model E lines. Units are avail- 
able for air cleaning, 
powder and liquid filling, capping and label, 
ing a wide range of bottles, cans or jars. 

Pneumatic Scate Corp., Lrp. 

85 Newport Ave., Quincy 71, Mass. 
Also: New York; Chicago; Dallas; 
San Francisco; Los Angeles ; Seattle ; Leeds, 
England—Canadian Division; Delamere 
& Williams Company, Ltd., Toronto 


Grrr 
S 
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Instraments, Process. ..2 p. bulletin 
describes specifications, ranges, di- 
mensions & mounting of the Types 
HE and HJ process instruments 
indicators, recorders, recording con 
trollers. Bulletin GBC-1362A. 
425A General Elec. Co 





Instruments, Testing......New leaflet 
contains illustrations and brief de- 
scriptions of 31 instruments the com 
pany makes for testing paper, plas- 
ties, textiles, light metals and other 
materials. Leaflet P-560. : 
4258 Thwing-Albert Instrument Co 


Measurement, Temperature The Al- 
nor Pyrocon combines laboratory pre 
cision with production tool rugged 
ness to give you fast, accurate an 
swers to all surface temperature 
problems. Request Bulletin 
L431 *Tllinois Testing Labs 








Meter & Analyzer, Sound Level The 
M-S-A Soundscope combines the func- 
tions of sound level meter, octave 
band analyzer & narrow band ana 
lyzer in a single compact unit. Re 
quest Bulletin No. 0818-1. 

4250 Mine Safety Appliances Co 





Type 316 stainless steel me 


Meters 
.. is answer 


ter for corrosive liquids. 
to many measurement problems in 
food, chemical, drug & industrial 
processing fields——it resists corrosion 
Bulletin No, OG-406 

295 *Rockwell Mfg. Co 





Meters, Displacement,.....Niagara Me 
ters measure volumetrically Accu 
rate measurement prevents waste and 
loss. Liquid formulas can be processed 
with accuracy insuring greater uni 
formity of product. Request details 
857 *Buffalo Meter Co 





Meters, Flow This vane-type flow- 
meter is designed for a constant pres- 
sure drop across the meter and may 
be used for indicating, controlling, 
signal alarm, and similar applica- 
tions. Request full details, 
425D Scully-Jones & Co 





New bulletin describes 
metering sys 
or heavy liq- 
direct control, 


Meters, Fluid..... 
Fluidometer automatic 
tem for batching light 
uids. Installations of 
remote control, dual valve & multi 
valve systems shown. Bul. FL-56 
BL44la *Hetherington & Berner 





Meters, Positive Displacement 
measuring gas from 4,000 cfh 
million, you can trust the qualities of 
R-C Positive Displacement meters. 
R-C “plur-ability” pays dividends 
Details in Bulletin No. M-152 


8706 *Roota-Connersville Blower 





Meters, Pump. This meter pumps a 
wide variety of fluids over any period 
of time at low cost. High efficlency & 
low maintenance features are found 
in this new Hilis-McCannameter. See 
Bulletin No. 300, 


425K Hills-McCanna Co 








Meters, Turbidity Recording. Bulle- 
tin describes features, application 
ealibration, installation, & operation 
of the recording turbidimeter. For 
details on this analytical process in 
strument, see Bulletin GEC-1203A 
425F General Elec. Co 





Monitors New model height-of-fill 
monitor, an x-ray device that auto 
matically monitors under- and over 
fills of sealed opaque containers on 
a conveyor line tequest descriptive 
lit., Pub, 8A-3441A 


42560 General Elec, Co. 





* From advertisement, this issue 





Now turn to the back . . . 


Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 


products 





whichever of these 
you pipe in your plant: 


[] Chemicals [_) Gas 
["] Water ["] Fumes 


[-} Oil [) Wastes 
{} Other Liquids 


CARLON’ 
PLASTIC PIPE 


AND TUBING 
DOES IT 


(cheaper (safer 
cd faster 


NDUSTRY is finding hundreds of 

applications for CARLON plastic 
pipe. Carlon offers the largest, most 
complete line of plastic pipe made 
today ... you are sure to find a type 
and size of Carlon pipe to meet your 
requirements. 

Carlon’s smooth inner walls resist 
build-up of solids, assure a constant 
maximum flow. It has high resistance 
to a wide range of corrosive chemicals. 
Carlon pipe and tubing can easily be 
connected satisfactorily to metal. So 
tell us your requirements and we will 
suggest a pipe to solve whatever piping 
problems you may have. 

Write us or return the coupon below. 
Let Carlon’s Application Engineering 
Department help you to find the proper 
plastic pipe for your piping applications. 


Buy the pipe with the stripe 


CARLON prooucrs 


CORPORATION 


10225 Meech Avenue, Cleveland 5, Ohie 
world’s largest manulacturer of plastic pipe 


- 
CARLON PRODUCTS CORPORATION 
10225 Meech Avenue, Cleveland 6, Ohie 
Please send full information on Carlon 
plastic pipe or tubing for use in handling 





Name 
Title 
Company 
Address 
City State 


lle eeelereeenlcenelceeenameteeeee 
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CONSTANT 
TION AT DUST 


SOURCES 


SELF -CLEANING 
FOR CONTINUOUS 
OPERATION—NO 
MECHANICAL 
SHAKING 


NO AUXILIARY 
MOTORS OR BLOWERS 
THE MAIN OPERATING 
FAN DOES THE 
CLEANING 


NO ABRASION 
OF BAGS BY THE 


CLEANER 


SLY DYNACLONES 


Salvage Mix Compounds... 
Keep Dunlop Plant Dust-Free 


Each Banbury Mixer charging operation at Dunlop Tire & 
Rubber Co,, Buffalo, N. Y., is vented by an individual Sly 
Dynaclone Dust Filter. The mix compounds given off as dust 
are continuously collected and returned by pneumatic con- 
veying system for re-use. Valuable mix materials are fully 
utilized, resulting in important savings while maintaining 
Dunlop's exacting standards for its variety of products. In- 
stalled in the building monitor to conserve valuable floor 
space, the Dynaclones keep work areas clean and prevent the 
escape of dust to the outside. 


Proven in use in hundreds of plants, the Dynaclone is the 
firat self-cleaning, flat-bag filter produced in the United 
States . . . the on/y unit which operates continuously without 
the need for auxiliary blowers to create reverse cleaning air. 


WRITE FOR FREE DYNACLONE BOOKLET. 


Designers and Manufacturers of: Dust Control Systems, 
Industrial Ovens, Blast Cleaning 
Equipment, Tumbling Mills. 


THE W. W. MANUFACTURING CO. 








4771 TRAIN AVENUE * CLEVELAND 1, OHIO 
OFFICES IN PRINCIPAL CITIES 


LITERATURE... 





Pyrometers & Thermometers ..... . De- 
scribes features, accessories, applica- 
tion, specifications & special calibra 
tion of Type HP instruments for 
temperature indication & control of 
industrial processe. Bul. GEC-1342A. 
426A General Elec. Co. 





Recorders Offer valuable features 
pre-calibrated plug-in receiver units; 
up to 4 pneumatic or electronic re- 
ceivers—or 2 receivers & 2 integra- 
tors; ete, Products Spec. E12-5 & 
actual chart sample on request 

*Bailey Meter Co 





Recorders, Temperature. . ..-Newly de 
signed Model “1000” Auto-Lite re 
corder gives permanent proof of tem- 
perature behavior. Request valuable 
catalog describing the many styles of 
recorders and indicators 
T7347 *Electric Auto-Lite Co 





Refractometers .. The Barnes Differen- 
tial Refractometer features a sealed 
optical system, photocell detection, 
temperature compensation & a null 
balancing system for maximum ac- 
curacy. Request details 
426B Jarnes Engrg. Co 





Kegulators Describes Stabiline auto 
matic voltage regulators (T >» IE 
instantaneous electronk EM 
electro mechanical) for increased effi 
cleney, peak performance & lower 
costs Bulletin No. 8-351 
201 *Superior Elec. Co 





Regulators, Jet Pipe... The simplest 
accurate long-life solution to any 
regulator problem. For further 
formation on type of regulator con 
trol which best fits your operation, 
rerer to Bulletin No. 139 
426C Askania Regulator Co 





Kegulators, Pressure Offers positive, 
accurate pressure reduction in a 
range from 1 to 100 pounds. The 
Davis No. 13 is ideal for control of 
unit heaters, steam kettles, vulcaniz 
ers, presses, etc. Catalog 200 
L427 *Davis Regulator Co 





Regulators, Pressure, Self-Contained. . 
Series 95 self-contained regulators 
are simple and sturdy and are suit 
able for steam, air, gas, oil, water and 
other fluids. For further information, 
see Bulletin C-95 
709 *Fisher Governor Co 





Regulators, Temperature... The Fulton 
Sylphon No. 999-T temperature regu- 
lator provides the accuracy and sim 
plicity that mean lower processing 
and maintenance costs. Request Cat 
alog D-NC 
63 *Fulton Sylphon Div 





Regulators, Unit Entirely self-con 
tained for automatic control of flow, 
pressure, proportioning and other 
variables, Versatile, accurate, depend 
able, designed to give long efficient 
service. Bulletin 155 
426D Askania Regulator Co 





Rotameters New 12 p. bulletin con 
tains photographs and cutaway draw 
ings of complete line of Brooks 
Armored Rotameters. Also describes 
& illustrates available Rotameter Ex 
tensions. Bul. No. 130 
426E Brooks Rotameter Co 





Seanning & Logging Systems Fully 
illustrated, 14 p. brochure describes 
the Taylor “Trans Scan Log” contro) 
system. Permits quick identification 
evaluation & correction of any process 
change. Bulletin 98268 
310 *Taylor Instruments Cos 





Spectrometers, Mass For fundamen 
tal petroleum and petrochemical 
search, for process development 
for control, investigate the 21- 
Complete and detailed information in 
Brochure No. CEC 1800C-X18 

*Consolidated Electrodynamics 





Spectrophotometers, Recording......8 p. 
bulletin contains features, specifica- 
tions, anprtentione, operation and 
bibliography on the sensitive coor 
measuring instrument. Request Bul- 
letin GEC-307B 
426r General Elec. Co 
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A WIDE RANGE 
Ol NG GC) 7 -Ni an 


REDUCED 
PRESSURES 


RESSURE 
REGULATORS 


Here’s positive, accurate pressure re- 
duction in a range from 1 to 100 
pounds. The Davis No. 13 is ideal for 
control of unit heaters, steam kettles, 
vulcanizers, presses, sterilizers and 
other small equipment. Tight closing 
... non-sticking feature assures long 
dependable operation and minimum 
maintenance, easy servicing. Built-in 
strainer for easy cleaning. Install 
Davis pressure regulators for least in 
maintenance, tops in dependability. 


SEND FOR NEW CATALOG 
No. 200 — Features pressure 
regulators, altitude valves, 
pump governors, emergency 
valves and relief valves. 


2539 So. Washtenaw °* Chicago &, Illinois 
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Transmitters The Tel-O-Set Trans- 
mitter is a device for measuring 
either temperature, gage pressure, or 
absolute pressure, Bulletin lists com- 
plete specifications. Request Specifi- 
cation 1003-1 


427A Minneapolis-Honeywell. 





Transometers 6 p. bulletin describes 
the applications for, and the features 
of, the Askania Transometer which 
comprises a positive displacement 
type flow meter & a pneumatic signal 
transmitter. Bul. 301. 


Askania Regulator Co 





Pipe, Fittings, Valves 





Le-Hi Air Hose 
tunneling, con 
quarrying, construction & 
wherever compressed air 
is utilized Details are made avail- 
able in Bulletin 110 
4276 Hose 


Alr Hose 
for mining, 


Fittings, 
Fittings 
tracting, 
in industry 


Accessories Co, 





Presents newest cata- 
steel pipe fittings 
standard pipe fit 

flanged fittings, 
ete. Request fully 
No. 653 
*Camco 


Fittings, Pipe 
logue of stainless 
which shows all 
tings and flanges 
butt weld fittings, 
illustrated Catalog 


352 Products 





Fittings, Stainless & Alley Steel 
Engineering data & size dimensional 
information included in new 8 p. bul 
letin Used for high temperature & 
corrosive applications in process in 
dustries, Bulletin 8-1-55. 


27D Watson-Stillman Fittings 





Fittings, Stainless Steel -Speediine fit 
tings simplify pipeline desien De 
tails of the greater design flexibility 
possible with Speedline fittings 
at lower cost in new fully 
catalog 


illus 
trated 
TLA29 *Horace T. Potts Co 





stain 
you of 


Stainless Steel New 

steel fittings will assure 
trouble-free service in tough 

piping applications will reduce 

down-time and cut maintenance costs 
Bulletin No, 8-3-55 

427K Watson-Stillman 


Fittings, 
less 
long, 


Fittings 





Teflon expansion 
couplings absorb 
thermal expansion 
and contraction. Connect unlike pip 
ing ends and nozzles Covers com 
plete data in Bulletin EJ-1155 
325 *U. S. Gasket Co 


Joints & Couplings 
joints and flexible 
shock, vibration 





Nozzles, Spray ° Reach a new peak 
in spraying efficiency with Yar 
way non-clog nozzles. Reference in 
cludes capacities, dimensions, applica 
tion information, ete. Request Spray 
Nozzle Book No. N-617 

253 *Yarnall-Waring Co 





For corrosion-resist 
Impervious graphite pipe 
installed, long !aat 

unaffected by 
Catalog Section 


Pipe & Fittings 
ant piping 
& fittings readily 
ing, easily maintained 
most corrosive fluids 
No. 8-7000 
157e 


*National Carbon Co 





Pipe & Fittings, Glass Glass Pipe & 
fittings for full-scale production op 
erations. Strengthened by end-tem 
pering & feature corrosion-resistance 
non-contamination, ete Catalogs 
EA-1 & EA-3 offer full data 
42-30 *Corning Glass Wks 





Hiethering 
engineera-manu 
the availability 
literature 


Pipe & Fittings, Jacketed 
ton & Berner, Inc., 
facturers, announces 
upon request of a new 
erence describing their line of 
keted pipe and fittings. Bulletin J-56 
BLAGib *Hetherington & Berner 





Pipe & Fittings, Plastic Two types 
of unplasticized polyvinyl chloride 
pipe & fittines are deacribed in a new 
product bulletin. One type is a nor 
mal impact grade, and the other a 
high impact grade 
427 


Carpenter Steel Co 
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Keep "Down-Time” 
to a Minimum 


CHEMPRO 
TEFLON 
SEAL CAGES 


CHEMPRO 
TEFLON 
PACKINGS 


If you are pumping or processing 
highly corrosive liquids and slurries, 
the Chempro Teflont Packing-Seal 
Cage combination can drastically 
cut packing and shaft replacement, 
and keep your “down time” to a 
minimum. Pumping operations that 
formerly required daily repacking 
now operate continuously for months 
without repacking. 

CHEMPRO TEFLON RING 
PACKING provides a frictionless, 
positive seal impervious to chemical 
attack. Chempro Styles 101 and 201 
packing are available in ring sets, 
solid or split, to fit any pump or 
process equipment stuffing box. 

CHEMPRO TEFLON SEAL 
CAGES for lubricating or cooling 
stuffing box packing are machined 
in a single flexible piece that snaps 
over the shaft, fitting snugly without 
vibration. They are non-scoring and 
corrosion-resistant, and last many 
times longer than metal lantern 
rings. 


Ordering Information 
Specify equipment make, model 
and size 
Diameter of shaft 
Bore and depth of stuffing box 
Number of rings, solid or split’ 
Material to be handled 


THE ORIGINAL FABRICATORS OF 
TEFLON PACKINGS AND GASKETS 


t duPont Trademark 
CHEMICAL & POWER 
PRODUCTS, 


Inc 





(SSSCCSSSS SESS See se eeeeeee eee eeeeeeeeeses 
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We'll Grind Chemicals More 
Quickly, Efficiently .. . 
and Save You Money! 


Pipe & Fittings, Stainless. . .. New bul- 
letin deals with the use of seamless 
and welded stainless steel pipe & 
stainless welding fittings n the 
process industry. For further infor- 
mation, see Bulletin TB-410 
428A Babcock & Wilcox Co. 





Pipe, Fittings & Valves, Plastic......Van- 
ton Pump offers three basic plastic 
lines to meet varied pipe, fitting & 
valve requirements. Non-contaminat- 
ing properties . high mechanical 
performance. Bulletin PL-101. 
296a *Cooper Alloy Corp 


@ We have fluid energy mills, hammermills, 
blenders, sifters, liquid impregnators, pack- 
aging equipment. We can give you ultra-fine 
grinding, intimate blending, drying, removal 
of contaminants or separation by gravities, 
close control of particle size, increased surface 
and absorption, 


Use our facilities for your 
RESEARCH © PILOT PLANT STUDIES 
MARKET EVALUATIONS 
SALES DEPARTMENT 
PROCESSING DEPARTMENT 


Phone, wire or write today —our custom grind- 
ing and processing service can save you time 
—and MONEY! 


Pittsburgh Plate Glass Co. 


Corona Chemical Division 





Pipe Installation, Glass. . .. Pipe is easy 
to install & low in installed cost 
compared with other corrosion-resist 
ant materials. Available in 6 stand 
ard sizes from 1- to 6-inch. LD, in 
clusive. Installation Manual PE-% 
42-3b *Corning Glass Wks 





Pipe, Piastic...... Polyvinyl Chloride is 
the unparalleled material for plastic 
pipe. It's a high quality unplasticized- 
rigid pipe designed to do a better job 
than any other material. The full 
story in Bulletin 24. 

162 *U. 8S. Steel Corp 





Pipe, Plastic Ace Rivivior is a new 
rigid threaded plastic pipe with good 
aging & high impact strength. Not 
affected by most inorganic acids & 
alkalis. Excellent for many organics 
Request Bulletin CE-56. 

332 *American Hard Rubber Co 





Pipe, Saran Lined......Saran lined pipe, 
fittings and valves cut corrosion 
costs... can be cut in the fleld with 
available pipe fitter’s tools. Liquid 
never touches metal in saran lined 
pipe. Request details 

*Saran Lined Pipe Co 





Tubes, Condenser Trufin S/T con- 
denser tube has approximately twice 
the heat transfer surface of plain 
tube—-extracts more BTU’s per foot 
of tube. Request new illustrated lit- 
erature, “Process Flowsheet Catalog.” 
277 *Wolverine Tube Div. 


Moorestown, New Jersey 








Tubes, Condenser Arsenical Admi- 
ralty-439 and Ambraloy-927 conden- 
ser tubes for normal service, and Cu 
pro Nickel, 10%-755 and Cupro 
Nickel, 30%-702 for severe stress- 


If Your Filter Medium Is Blinding Or Clogging corrosion cracking. ‘Pub. BZ. ° 
Tubes, Electronic Chatham elec- 
The Use Of E & D Filter Paper As A Cover Cg ey 
letin discusses rectifiers, thyratrons, 
special purpose tubes, twin power 


May Be Indicated ! crveeen & hydrogen mayrnone ‘chin 


Tubing, Instrument......New 4 p. bulle- 
tin gives full information on advan- 
tages, limitations, installation, and 

: . . available stock sizes and colors for 

Many commercial filtration processes are troubled with all products in the Dekoron line. For 

: . . : tails 2 3 tin 456. 

slurry that contains slimy fines, gelatinous or minute Se Oe ee eT eteore bh Co 
icles. I large number of such cases the use of 

pase 23 “4 - . Tubing, . Stainless Steel In selecting 

E&D filter paper as a “cover” over the filter medium tube materials you should bear in 

: : : : : mind (1) the difference between ini- 

will provide finer filtration while protecting the Hal cost & installed cost (4) the de- 
ium. The cost of the paper is sufficiently low to gree of corrosion & oxidation protec- 

med h . pape y tion afforded. Bulletin T3665. 
818 


warrant peeling it off and discarding after use leaving *Babcock & Wilcox Co 


the medium underneath relatively clean. Savings in Unions, Forged Steel Steet Sin 

production time can be substantial. of new forged steel unions. Presents 
complete dimensions of unions In sizes 

: i S ss . | 4” to 2” in 3000 Ib. class. Also covers 

Write for our FILTRATION ANALYSIS REPORT. outstanding design features. [llus- 

. | trated Bulletin U-1. 

We will recommend the proper grade for your use 843 *Watson-Stillman Fittings. 


and send free samples for testing. | Valves.....,There’s an Ace hard rubber, 

| rubber-lined, or plastic-lined valve for 
every corrosion application. Sizes 
from 2” to 24”. Diaphragm, gate and 
check types. Lists chemicals handled 


THE EATON-DIKEMAN CO. |) sii ciit 
e 838a *American Hard Rubber Co. 


Valves......New catalog describes com- 
FILTERTOWN pany’s line of electrically operated 
two-way golencié yaives for ar, as, 
steam an qu ow control. sts 
MT. HOLLY SPRINGS, PENNA. dimensions, specifications & applica- 


tions. Catalog 200. 
The only company in America exclusively 428D Atkomatic Valve Co. 
devoted to the manufacture of filter j 
. 7 ie: it 
i Ver ectenen ane Senpery *From advertisement, this issue 
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WRITE FOR THE FACT 


STAINLESS STEEL FITTINGS 


maonvtactured by HORACE T. POTTS COMPANY 
500 East Erie Avenue + Philadeiphia 34, Pa. 


DEAN. 
WWaRIMO-ANL 
Co0L 


Not only does the Dean Thermo Panel 

Coil need much less space ; it weighs consider 

ably less; it is more easily installed, removed, 

andcleanedand therefore costs less for mainte- 
nance; it 
also can be 
“curved” to 
fit tanks, 
drums, valv 





es, etc.; is 

more ef f i- 

cient; and is 

more readily 

adaptable to 

allpiped 

heating and 

cooling problems. It is MUCH MORE ECO- 
NOMICAL than pipe coils. 

Want data? Tell us your problem. Our 
engineers will gladly help. 

Backed by 20 years of panel coil manufacturing. 


Cuemicat Encineertnc—July 1956 





LITERATURE 





Valves Available in 18-8 SMo and 
Craneloy 20 in gate, globe, angle 
and check patterns * to §* 
screwed or flanged ends. Rated 150 
p.s.i. at 500° F. For detais, see Cir 
cular AD-2080 


8371-2 *Crane Co 





Valves Valves specifically designed 
for the tougher, more difficult prob- 
lems in automatic and manual valve 
operation. Catalog covers: design & 
operating features; performance; en- 
gineering data 


420A P-K Industries 





Valves 6 p. bulletin on Safety Clean- 
out Valve for use on buried tank 
installations for storage of volatile, 
inflammable liquids. Describes con- 
struction & operation features. Re- 
quest your copy 


1208 Petrometer Corp 





Valves, Air The Controlled Closing 
Air Valve, Type CCAV, a new con 
cept for the protection of pipe lines 
against the damaging effects of surge 
& built-up pressures, is illustrated in 
Bul. 200 


420C Simplex Valve & Meter Co 





Valves, Butterfly In this new Cata 
log you get the complete dimensions 
layout drawings, specifications and 
materials for all pressure ratings of 
R-S Butterfly Valves that are now 
standardized, Catalog 160 


364 *S. Morgan Smith Co 





Valves, Check When used with tanks, 

cans, retorts & pressure vessels 

all kinds, the Durabla check valve 

unit is the lowest cost, high-quality 

valve you can purchase. Details in 
Bulletin CE-76 

330 *Durabla Mfg. Co 





Valves, Check Norwalk dise type 

valve flanged and fabricated in 

or gas and alr low 

high pressures. Will operate at 

full capacity with negligible differen 
tial suls, 1OOOM & 1300M 

129D Norwalk Valve Co 





Valves, Control Both the diaphragm 
actuated Type CV-D & the piston 
actuated Type CV-P valves’ will 
handle water, steam, air, gas, oil or 
other similar fluids at unlimited pres- 
sures tulletin 1027 


129k Blaw-Knox Co 





Valves, Drop Forged Steel GP valves 

etting new standards of perform 

» in petroleum refineries, chemical 

plants, power plants, and related in 

dustries Supplement No. 1 (Catalog 
F’-9) 

172 *Henry 


Vogt Mach. Co 





Valves, Fittings & Piping 
discusses Parks-Cramer jacketed pip 
ing layout tubing jumpovers, ma 
terials, fittings, plug valves, relief 
valves jacketed pipe et Request 
Catalog No. 356 


129K Parks 


Catalog 


Cramer Co 





Losing your friends? 

Sure are, if you're not keep- 
ing in touch with our adver- 
tisers. For they’re your friends, 
offering help through new and 
better products and services. 
You can use our Index of Ad- 
vertisers to keep in closer touch 
with these friends and what 
they‘re doing for you. 





NOW AVAILABLE 


po = from McGraw-Hill 


SPONSORED BY THE USAEC 


REACTOR SHIELDING 
DESIGN MANUAL 


An engineering treatment, showing how 
to design practical reactor shields, large- 
ly based on methods and data used for 
naval reactors and the Pressurized Wa 
ter Reactor, which is the firat large re 
actor for utility power generation. Deals 
with such subjects as basic processes, 
determining allowable radiation levels, 
shielding the reactor cor ind the cool- 
ing system, shield engineering, the effect 
of irregularities In the shield, and the 
effect of geometry of radiation source 
The influence of plant layout, atructure, 
and maintainence upon design ia taken 


into account 


Editor: Theodore Rockwell Hl, Tech- 
nical Director, Naval Reactors Branch, 
Division of Reactor Development, 
USABC, 488 pages, 7% x 10%, 769 Illus., 
indexed, 86.00 








PROCESS CHEMISTRY 


Series Ill, Volume | 


Progress in Nuclear Energy Series 


One of a series of books comprising new 
material based on the papers presented 
on Peaceful Uses 


The books 


at the UU} onference 
of Atomic Ene 


consist almost entirely 


rey at Geneva 
of interpretative 
and critical reviews of the data and 
techniques set forth at Geneva repre 
senting views of contributora from 
many n This volume deals with 
the cher of nuclear processes, pri 
marily on to the extraction and 
purificatior ) reactor fuels, and also 
their rece from fission products 
Containa h erto unpublished data on 


many radio chemical processes 


Editors: F. KR. Bruce, Oak Hidge, 
USAEC; J. M, Fletcher, Harwell, Eng- 
lish Atomic Energy Commission; H. H, 
Hyman, Argonne, USAEC; and Jd. d 
Katz, Argonne, USAEC, 450 pp. 6x0 
ilius., $12.00 











—10 DAYS’ FREE EXAMINATION— 


imo oon eee ee eC 


MeGraw-Hill Book Co., Ine., Dept. CE.7 
327 West 4iet St., New York 36, N. ¥ 

Bend me book(s) checked below for 10 days’ examina 
tion on approval. In 10 days I will remit for book(s 
keep, plus few cents for delivery costs, and return un 
wanted book(s) postpaid. (We pay delivery costa if 
ou remit with this coupon—same return privilege.) 


Rockwell Reactor Shield Des. Man., $6 1 


truce, Fletcher, Hyman, Katz— Process 


Chemistry, $12.00 


(Print) 


Name 


Addre 


ompan 
Position 


For price and terms outside U. & 
| Write MoGraw-Hiil int'l, N.¥.C 


Se | 
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Valves, Forged Steel... The OIC 1221 
gate valve and the 1621 globe valve 
are recommended for steam service u 
to 800°F ... oil service up to 1000°F. 
Also for hydraulic service up to 2000 
ibs. Form 195. 

259 *Ohio Injector Co. 








Valves, Gate ... Offers data on sturdy, 
small forged steel gate valves. Super- 
hardened gate and seats assure tight 
closure, smooth operation and low 
maintenance. Complete information 
offered in Catalog No. 160 
156 *Chapman Valve Mfg. Co. 





Vales, Gate......For pressures up to 150 
ibs. & temperatures to 180° use iron 
body gate valves with permanently 
bonded hard rubber lining. In rising 
stem, cylinder or motor operated, or 
quick-opening types. 

358 *Darling Valve & Mfg. Co 


Shriver Filter Presses | | Valves. Oates cairo, ate valve 


lifting of wedge; no spreading of 
line—-just turn hand b ggeen LP — 
i H . . lest line blind on the market. See 
Next time you need a filter in your process, investigate the Bulletin No. GV-17. 


Shriver Filter Press—its range of types and capacities to meet 690A Vernon Tool Co. 

practically all conditions o pene — and tempera- Valves, Globe & Angie. - . _ Jenkins bronze 

s M giobe and angie vaives with efion 

ture, required clarity and flow rate of filtrate, degree of cake disc and packing can improve cc. 

ili sli ciency and economy in your hookups 

dryness, ability to extract or wash filter cake, ability to use any ow fen, Sees Be ee 
textile, metal or paper filter media. formation, see Bulletin 116. 

Thousands of plants the world over use and reorder Shriver ~~ re ace livan 

Filter Presses because there’s an economical unit for every fil- bey = gg RE ee gy AAD 

tration need—from laboratory to large-scale operation. alloy steel body, a welded bonnet for 

: maximum safety, and a multi-com- 

Catalog No. 55 will be gladly sent on request. pound, non-crushable V-type packing 


Request full details. 
430B Oil Center Tool Co 


M PA N yY j Valves, Reducing A simple air 
T. Ss H R l Vv E R & C 2) f n c bd loaded, diaphragm operated, pressure 


} reducing valve that is virtually main- 
Filter Media . ah 1gm Pump tenance-free for steam heat or proc- 
ess steam aplication. Details in Bulle- 
. . tin No. 561 

Sales Representatives in 308 *Leslie Co 
Decatur, Ga.—-Houston, Tex.—St. Louis, Mo. . me cas 
San Francisco—Montreal—Toronto Valves, Reducing, Pressure......Recom- 
mended for critical control applica- 
tions requiring unusually sensitive 
and accurate regulation... and ex- 
treme pressure reductions. For de- 

tails, see Bulletin J-1160 
76b *Jordan Corp 




















Valves, Relief Norwalk relief valves 
for relieving gas or liquid under pres- 
sure or vacuum & for maintaining 
constant pressure or vacuum on lines, 
holders & tanks. For complete de- 
tails, see Bulletin 6500. 

430C Norwalk Valve Co. 





Valves, Safety Relief ... Features: eco- 
nomical “2 in 1” design, peak per- 
formance, absolute protection, & max- 
imum interchangeability Full range 
of sizes & pressures available. Re- 
quest Catalog No. 1900. 

96 *Manning, Maxwell & Moore 





Valves, Slide.. Data Sheet describes 
c plete line of Universal Slide 
Valves, designed especially for use in 
pipeline transporting solid materials 
4 a , in liquids. Available on request, Data 
% Bai 3% “ei eo ae Sheet Ub 
vs : 430D Allen-Sherman-Hofft Co 
iii 
Davenport Atmospheric Double Drum Dryers Valves, Spray To minimize build-up 
DAVENPORT of PVC resins or similar products in 
EXTRACTING YEAST FROM wood SUGAR a glassed steel vessel, Pfaudler offers 
a new glassed spray valve. For more 
; complete information, request Bulle- 
. ) ( Af IIe : 
A large Wisconsin Paper Mill, in co-operation PRESSING DRYING Ee *Pfaudler Co 
with one of the larger yeast manufacturers, is Tar | . 
Operating the above battery of “Davenport” At- ‘ele el lem 2-1 last | Spe - 
mospheric Drum Dryers. From wood sugar, these rom advertisement, thie lame 


> t hi >i > ; . s DeWaterin : : 
dryers extract high protein yeast for live stock DeWat Losing your friends? 


feed. Presses A ‘ 
Sure are, if you're not keep- 
Let our engineers consult with you on your Pressing, DRYERS ing in touch with our adver- 
oryine, and Cooling — — for — t tisers. For they’re your friends 
etolog “A or, for quick reference, consult your a. , . ‘ 
CHEMICAL ENGINEERING CATALOG, 1954, 1955, or Virer offering help through new and 
better products and services. 


1956. 
You can use our Index of Ad- 


davenportwacine on MARREMEEM Sin toe tints od sc 


FOUNDRY COMPANY ter and A they’re doing for you. 

















Savineoet, :ewa 
ww a 
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How You Can Save Time Meas- 
uring Surface Temperatures 
in Your Plant with 


ALNOR PYROCONS 


The Alnor Pyrocon combines 
laboratory precision with pro- 
duction tool ruggedness to 
give you fast, accurate an- 
swers to all surface tempera- 
ture problems. It takes just 3 
seconds to give you the tem- 
perature of any surface... 
regardless of shape or mate- 
rial...revolving or station- 
ary. And the heavy, shock- 
resisting movement is housed 
in a balanced unit that's 
compact, easy to handle. 


Mail this ad with your busi- 
ness letterhead to Illinois 
Testing Laboratories, Inc., 
Room 559, 420 N. LaSalle St., 
Chicago 10, Ill. 
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LITERATURE... 





Process Equipment 





Absorbers For absorption of hydro 
gen chloride and other gases. Pro 

duce as much as 20 tons per day 22 

Baume acid Pneumatic automatic 

control Complete information in 

Catalog Section No. 8-7460 

157 *National Carbon Co 





Agitating Equipment... Use Nettco 
Filomix to combine liquids & solids as 
they flow through a pipe line. For 
complete information, company makes 
available bulletins & data. Nos. 531, 
551 & 532 
156 *New England Tank & Tower. 





Blenders ..- Designed for fast, efficient 
operation, Day Blenders can be 
equipped with a variety of agitators 
for your specific product. For further 
details on these blenders, request 
Bulletin No, 800 


322 *J. H. Day Co 





Blenders .. Three new, exclusive fea- 
tures in spiral & heavy duty 
blenders are described in new catalog. 
They are: solid end construction; re- 
movable shaft; completely sanitary. 
Request catalog. 


431A American Welded Tank 





Blenders, Dry. Sturtevant Dry-Batch 
Blenders speed up production with 
4-way mixing & shorten shut-downs 
with ‘“‘open-door” design Batches 
from 500 to 40,000 Ibs. exactly as 
you want them. Request Bulletin 
89 *Sturtevant Mill Co, 





Twin Shell.....:In plant after 
. The Patterson-Kelley twin 

blender does the job better, 

faster, and lasts longer. For com- 

plete information on product line 

request descriptive Catalog 13 

241 *Patterson-Kelley Co 


Blenders, 
plant . 
shell 





Centrifugals......When your process calls 
for liquid-solids separation by cen- 
trifugal force you can do it 
more economically with the new 
Tolhurst Center-Slung centrifugal 
Request Bulletin TC-14-55. 

3 


*Tolhurst Centrifugals Div 





Centrifuges. Titan Superjector Cen 
trifuge for continuous removal of 
solids from 1 or 2 liquids and for 
continuous concentration of solids by 
removal of liquid from slurries. For 
details, see Bulletin 930 
24-5e *Pfaudler Co 





Cleaners, Air Company offers an im 
proved self-charging electrostatic 
air cleaner for heating, ventilating 
and air conditioning systema De 
tailed information appears in “Heavy 
Duty Pliiotron” folder S-5161 
4318 Goodyear Tire & Rubber Co 





Crushers, Gyratory “One-man, one 
minute” product control, a feature of 
Allis-Chalmers primary, secondary & 
tertiary gyratory crushers, cuts set 
ting changing time from hours to 
seconds. Request literature 
35-40b *Allis-Chalmers Mfg. Co 





Dehydrators, Vacuum tecause of its 
flexibility, the continuous Chain Beit 
Vacuum Dehydrator can be adapted 
to the drying of many products such 
as chemicals & pharmaceuticals. Buls 
Nos, 65-126 & 55-127 
431C Chain Belt Co. 





Demineralizers Builds complete 
water treating plants, maintaining a 
large, diversified engineering staff to 
make thorough process analyses and 
design exactly the equipment needed 
Bulletin 200 on request 
403 *Industrial Filter & Pump 





Demineralizers Bullds complete water 
treating plants, maintaining a large, 
diversified engineering staff to make 
thorough process analyses and design 
exactly the equipment needed Sul 
letin 200 on request 


431D Penfield Mfg. Co. 





* From advertisement, this issue 


many more hours on stream 
without forced shutdown 


with BP Va ae ne 


OIL-GAS TANDEM COMBUSTION UNITS 


Exclusively for vertical firing, the new 
National Airoil VERTICAL Tandem 
Block Units retain all the features of our 
regular horizontal Tandem Units . . . 
plus: special, pre-cast refractory shapes 
for easier, cost-saving vertical installation 
and maintenance; secondary air inlet lou- 
vres for positive control of vertical flame 
pattern; and, all steel duplex detaching 
gear which enables swift, simple vertical 
burner changeover, 

VERTICAL and HORIZONTAL Tan- 
dem Units hold air in the combustion 
zone until fuel and heated air are thor- 
oughly mixed. This means that ignition 
takes place in a hot zone; the result; high 
fuel economy through more rapid com- 
bustion with a minimum of excess air. 
NATIONAL AIROIL’s patented Tandem 
Combustion Units allow secondary air to 
be easily and accurately controlled, By 
adjusting air control louvres, flame can 
be shaped to radiate heat uniformly with- 
out tube impingement. 

The VERTICAL or HORIZONTAL 
Tandem Unit is always fired with Na- 
tional AIROIL Combination Oil and 
Gas Burners has a high turndown 
ratio with a temperature 
using either fuel oil or gas. With the 
TANDEM UNIT'S clean flame, a cold 
furnace can be brought to full capacity in 
a short time. 

“Many, many more hours on stream, 
without shutdowns” YOU will 
realize higher profits from YOUR heaters 
when NATIONAL AIROIL VERTICAL 
or HORIZONTAL Tandem are 
specified, Our new Bulletin 498 is your 


steady flame 


yes, 


Units 
for the asking. 


CHEMICAL. PETROLEUM DIVISION 


® NATIONAL AIROIL 
Y BURNER CO., INC. 


1235 EAST SEDGLEY AVE., PHILA. 34, PA. 
Southwestern Division 
2512 South Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, 
AND FURNACE EQUIPMENT 


431 





STOP 


NOISE from air 


relate mms eh ict: ele ta alelael-te 


Your alkaline cleaners and detergent compounds don't 
have to be “hot” to be powerful. Formate them with 


owe DRYME 


steam 


to oh iaalohyslalcia- 


PULSATION 


pipelines 


a aciehicts, 


by surges from 


engines 


compressors 


blowers 


etc 
with 


BURGESS - MANNING SNUBBERS 


They are engineered to effectively correct your specific 
noise and pulsation problems. You will profit through 





better neighbor and 


compensation claims. 


iP 


yee relati ond avoid 


Write for full information. 


723 East Park Avenue, Libertyville, Ilinois 


Dalles, Texas 





“ANHYDROUS SODIUM 
METASILICATE 


DRYMET provides power—abundant active alkalinity—without raising 
the pH of your compounds to a disagreeable or dangerous range. 

That's because DRYMET, itself, is so securely buffered. Its alkalinity is 
active and available for detergency—but controlled. 


LS 


Cowles Chemicel Compeny 
7016 Euclid Avenve 
Cleveland 3, Ohio 

Send me o Drymet File Foider 


Nome 











Cc y 


, 


Address 








City. 


432 


let DRYMET help you with your 
industrial cleaner 

formulating problems. 

Get this DRYMET File Folder 
for Technical Data. 


f “= 


! savant / 


LITERATURE... 





Disintegrators RI Series Disinte- 
grators are available in stainless or 
carbon steel as standard items, or 
in other necessary metals on special 
order A new Rietz Bulletin, No 
R-507, is available on request 
432A Rietz Mfz. Co 





Distillation Apparatus ...- Build your 
Unitized Distillation Assembly out of 
standard, precision-made, inter- 
changeable units ordered directly 
from stock. For further information, 
request Bulletin FS-256. 
432B Fis sher Scientific Co. 





Distillation Processing Units. . The 
Rota-Film Still, a new distillation 
processing unit, features a sanitary, 
self-cleaning packaged unit capable 
of handiing a large capacity on a con- 
tinuous basis. 16 p. booklet. 
432C Arthur F. Smith Co. 





Dryer-Blenders. . .. The conical, rotating 
dryer-blenders give you speed, ease & 
efficiency for drying & blending a 
broad range of corrosive & heat-sensi- 
tive materials, using either steam or 
hot water. Request details. 
48-9¢ *Gilascote Products 





Dryer-Blenders......Solid one-piece con- 
struction of inner vessel for maxi- 
mum strength ... no joints or clamps 
to break up the drying surface area 

effective drying with no waste of 
steam or hot water. Data Sheet 26 
24-54 *Pfaudler Co 





Dryers. Help solve problems of dry- 
ing air or other gases. Offer valuable 
advantages simplicity of operation 
& maintenance; low installation cost 
& minimum maintenance expense 
Details in Bulletin D-27. 

71 *C. M. Kemp Mfg. Co. 





Dryers, Spray Special Nerco-Niro 
designs can be supplied for abrasion- 
resistance and corrosion resistance, 
for coagulating materials, for fine or 
coarse particles, high or low bulk 
density. Bulletins 226 & 230 
411 *Nichols Engrg. & Rsch. Corp 





Dust Collectors... Lowest priced wet 
dust collector in its class (units of 
1500 to 50,000 cfm capacity designed 
for high efficiency dust collection, in 
cluding extreme fines). Request Bul- 
letin No. 274 
280 *American Air Filter Co. 





Dust Collectors New _ self-cleaning 
collector offers continuous automatic 
operation, constant air volume and 
suction, uniform air flow resistance at 
low cost tequest Bulletin No. 915. 
323 *Pangborn Corp 





Dust Control Sly flat bag dust filters 
get all the dust. Pioneers and leaders 
in industrial dust control, they have 
a complete range of equipment for all 
process operations. Request Dynaclone 
Booklet 
426 "WwW. W. Sly Mfg 





Evaporators......Complete Swenson Cat- 
alogue contains full information on 
long-tube vertical evaporator, spray 
dryers, crystallizers, forced circula- 
tion evaporators & recovery equip- 
ment for pulp mills 
65a *Swenson Evaporator Co. 





Evaporators, Turba-Film......Evapora- 
tors give rapid one-pass e aeons 
of liquids, slurries and gases 
especially heat-sensitive substances 

all by continuous process. Lit- 
erature available on request. 
261 *Rodney Hunt Mach. Co 





Filter Fabrics. ..The right fabric adds 
efficiency to continuous operation. 
Announces availability of a fully illus- 
trated booklet, ‘Filter Fabric Facts,’ 
describing filter fabric development 
and application. 
312 *Wellington Sears 





Filter Leaves New “RIM-LOK” 
Filter Leaf provides simple closure of 
metal filter cloth in leaf frame with- 
out use of rivets, bolts or solder. Made 
of any commercial alloy. RIM-LOK 
Bulletin on request. 

B4136 *Multi-Metal Wire Cloth Co 
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Call 
Ryerson 
OS eee 


FOR IMMEDIATE SHIPMENT 


CARBON, ALLOY AND STAINLESS STEELS 
BARS + STRUCTURALS + PLATES + TUBING 
SHEETS & STRIP + REINFORCING STEELS 
ALSO MACHINERY & TOOLS + PLASTIC PIPE 


INDUSTRIAL PLASTIC + BABBITT METAL, ETC. 


RYERSON 


JOSEPH T. RYERSON & SON, INC, 


Plants ot: New York * Boston * Wallingford, 
Conn. * Philadelphia * Charlotte, N. C. 
Cincinnati * Cleveland * Detroit * Pitts- 
burgh * Buffalo * Chicago * Milwaukee 

St. Lovis * Los Angeles * San Fran- 

cisco * Spokane * Seattle 


Cuemicat Encingerinc—July 1956 


LITERATURE . . 





Filter Paper The use of E&D filter 
paper as a cover may be indicated if 
your filter medium is blinding or 
clogging Will recommend proper 
grade for use and send samples for 
testing. ‘‘Filtration Analysis Report 
B428 *Katon-Dikeman Co 





Filters .Dollinger Corp. offers a new 
series of bulletins called ‘Filter 
Facts.” Filters for every industrial & 
ventilating need—liquid, pipe line, low 
& high pressure, etc. Request Vol. 1 
No 
433A Dollinger Corp 





Filters All types of continuous rotary 
vacuum filters . string horizontal, 
scraper, precoat, etc are custom 
designed & manufactured by Fine 
Company makes Bulletins available 
on request 
165 *Filtration Engrs. 





Filters Cuno's new Super Auto- 
Klean filter now makes possible eco- 
nomical, compact, micronic filtration 
at high flow rates & eliminates the 
need for replacement cartridges 
tequest Catalog SAK-057. 

378 *Cuno Engrg. Co. 





Filters ..-Informative data on con- 
struction, installation, testing and 
performance of the M-S-A Ultra-Aire 
Space Filter with its new filter media 
is contained in new 4 p. Bulletin 
No. 1605-3 
4133nB Mine Safety Appliances Co 





Filters, Horizontal Rotary Vacuum 
Versatile, fast acting filter 
drive. Offers high capacity 
watering and excellent cake 
For further information on compact 
filter, request Bul. 400 
12 *Cleveland Worm & Gear Co 





Filters, Pipe Line Staynew pipe line 
filters for clean dry air in al 
operated § instrument air operated 
tools, pneumati« ontrols, industrial 
processes For further details see 
Bulletin 200 
56 *Dollinger Corp 





Filtration, Celite Removes colloids 
and other suspended impurities; re 
quires no coagulants; removes micro 
scopic solids; plant occuples small 
area For further details, request 
Bulletin No. FA-51A. 

4446 Johns-Manville Corp 





Filtration Equipment Sperry makes 
available a catalog complete with 
charts, tables, & diagrams to help in 
the operation, maintenance & selec- 
tion of filtration equipment. Request 
your copy. Catalog 7-E 
350 *D. R. Sperry & Co 





Generators, Inert Gas At a moment's 
notice of fire or explosion dangers, 
smothering gas flows instantly from 
R-C inert gas generators Details 
on how they afford constant protec 
tion in Bulletin IGG-155 
s70f *Roots-Connersville 





Homokenizers, Industrial Profusely 
illustrated folder describes the Gaulin 
Homogenizer Includes construction 
and operation; theory of homogeniza 
tion; products processed; specifica 
tions; et« tulletin H-55 
102 *Manton-Gaulin Mfg 





Hoods, Exhaust New bulletin de 
scribes different designs of exhaust 
hoods for dust control in the wood 
working industry Gives localized 
applications in this specialized field 
Sulletin 270-3 
433D American Air Filter Co 
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Now turn to the back .. . 


Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 


products 





TAYLOR 
COMPARATORS 


give 
QUICK, ACCURATE 
pH, 
CHLORINE 
TESTS 


Complete, Compact 
Kit—Easy for Any- 
one To Use 


cn ‘a “ 


Exact determinations of pH or 
chlorine content can be made in a 
matter of minutes with Taylor 
Easy-to-use Taylor 
Comparators require no additional 
Every 
thing necessary to make tests comes 
Compact 


Comparators, 
equipment or chemicals 


with each comparator 
carrying case also available No 
experience or technical knowledge 
To test, simply fill the 
three tubes with the sample, add 


needed 


reagent to center tube, move color 
standard slide across until colors 
match and read value direct from 
slide. 


All Taylor Comparators are durable, 
lightweight and portable; many 
serve for several determinations 
with only a change of color standard 
slides, 


OLOR STAND. 
GUARANTEZED 


All Taylor liquid color standards 
carry an unlimited guarantee 
against fading. There’s never any 
danger of mechanical inaccuracy 
Each complete set of standards is 
mounted in a lightweight, durable, 
plastic slide. There are no fragile 
single standards to handle. 


CALL YOUR LABORATORY SUPPLY HOUSE 
for Taylor sets, or write direct 
for FREE HANDBOOK, “Modern 
pH and Chlorine Control” 
Gives theory and application 
of pit control . Wustrates 
and describes full Taylor line. 


W. A. TAYLOR “3” 


4 RODGERS FORGE RO + BALTIMORE 


433 








by PROGRESS 
out of NECESSITY 


The NEW! 


APCO Z4 
Process PUMPS 


for 
HANDLING 
LIQUEFIED 
PETROLEUM 
GASES, 
REFRIGERANTS 
end other 


NON VISCOUS 

LIQUIDS Modern industry offers a challenge in the 
of form of new and difficult applications 
which demand improved pumping tech- 
MODERN niques, In the Type ZA APCO Turbine- 
INDUSTRY = Type Pumps will be found the complete 
answer to many of the applications involv- 
ing liquefied gases and other light, non- 
viscous liquids. Obtainable in special 

metals with notable economy. 


Write for BULLETIN 111-ZA 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP suiiision 
THE NEW YORK AIR BRAKE COMPANY 
43 LOUCKS ST. e AURORA © ILLINOIS 
INTERNATIONAL SALES OFFICE, 96 WEST ST., NEW YORK 6, WN. Y. 














‘We think of your pipeline leaks 


as a joint problem ... that 


PA rel & 


“SPRAY-STOP” 


‘VALVE and FLANGE COVERS 


Stop accidents — speed maintenance with these rugged, economical, easily- 
attached valve and flange covers that protect personnel and 
equipment by directing harmful chemical pipeline leaks to the ground. 


INDICATING “SPRAY-STOPS” — Spot pipeline leaks 
almost as soon as they start. The rapid COLOR- 
CHANGE WARNING of the Indicating “Spray-Stops” 
is activated by the smallest leak. VIVID, UNMIS- 
TAKABLE COLOR-CHANGE is essential in spotting 
valve and flange deficiencies within hours, instead of 
weeks, in new plant and after turn-around start-ups. 


HIGH-TEMPERATURE Teflon “SPRAY-STOPS” (Non- 
Indicating) for application under continuous working 
conditions up to a temperature of 500° F. 


STANDARD NON-INDICATING “SPRAY-STOP” Valve 
and Flange Covers also available. 


SPECIAL COVERS MANUFACTURED TO CUSTOMER'S 
SPECIFICATIONS. 


WRITE FOR LITERATURE NEIRAD INDUSTRIES, Inc 


$s-7 
oor complete line ef Valve ONE POST ROAD 


one nny bY. 
— Benny Bae palaa DARIEN « CONNECTICUT 











LITERATURE 





Kilns, Rotary ., Offers these improve- 
ments all welded; one-plate-to-a- 
circle construction; patented heat 
recuperation ; effective air seals; cen- 
tralized control; air-cooled feed and 
discharge ends. Details 
35-40¢ *Allis-Chalmers Mfg. Co. 





Kilns, Rotary... Efficient thermo-proc- 
essing of products. Used in the pro- 
duction of lime, bauxite, cement, 
sodium silicate, alumina, etc. Com- 
plete data on design features offered 
in illustrated Bulletin 1115 
16 *Traylor Engrg. & Mfg. Co 





Mills, Blade Designed for large ton- 
nages of hard-to-wash materials, 
blade mille effectively disintegrate & 
wash into suspension tenacious clays 
and other unwanted substances. 
Request literature. 

35-406 *Allis-Chalmers Mfg. Co. 





Mills, Compacting... Used to produce 
paper-thin flakes or to increase the 
apparent density of your product. 
Mills handle a variety of grinding, 
crushing, rolling or compacting jobs. 
Details available 
35-40j *Allis-Chalmers Mfg. Co. 





Mills, Dise Roll. .. Particularly suited 
for grinding relatively soft minerals, 
such as limestone, coal, bauxite, talc, 
etc. Describes details of operation and 
application of mill in thoroughly 
illustrated 8 p. Bulletin No. 52 
416 *Hardinge Co. 





Mills, Grinding. Allis-Chalmers can 
meet your specifications whether your 
process calls for individual mills or a 
grouped stage grinding series. Request 
details on 7 different types of grind- 
ing mills 
35-40¢ *Allis-Chalmers Mfg. Co 





Mills, Roller When making any kind 
of powdered pigments or commercial 
fillers, use of High-Side Roller Mill 
with Whizzer Separation offers im- 
portant production advantages. See 
Catalog No. 79 
220 *Raymond Div. 





Mixers Triple action mixing assures 
uniformity, versatility, dependability 
& low cost. Blending, folding & mix- 
ing created by the unique triple rib- 
bon and spiral assembly. See Bulle- 
tin TSB 6-538. 
434A Strong-Scott Mfg. Co. 





Mixers......Powered by a 50 hp. silent 
chain drive motor, the. No. 15 is con- 
structed of stainless steel, a jacketed 
to carry 125 psi pressure of steam or 
water. Working capacity is 100 gals 
Request Catalog 
168 *Baker Perkins. 





Mixers. . Company makes available 
Confidential Mixing Data Sheet. Help- 
ful checklist enables you to develop 
a complete technical description of 
agitation required for your process, 
quickly & easily. No. B-107 
127a *Mixing Equipment Co. 





Mixers The Velofin Mixer has a mul- 
tiple disk impeller. It is effective in 
any viscosity; can be started when 
embedded in solids; reduces mixing 
time; requires no speed reduction 
Offers detailed = 
B347 E. Serner Co 





Mixers, Horizontal Batch. .. Style “B” 
mixer loads, blends & discharges rap- 
idiy—is clean, dustless, sanitary 
Handles all types of dry, damp & 
free-flowing wet materials. Request 
Bulletin No. 95 
Sha *Sprout-Waldron. 





Mixers, Portable......Use in industry re- 
duces costs, saves time, labor and 
secures better and more refined prod- 
ucts. Catalog includes data on con- 
struction, dimensions, specifications, 
etc. 28 p. No. B-108 
1274 *Mixing Equipment Co 





Mixers, Portable......Illustrated folder 
describes the all-new Porta-Blend. A 
portable liquid and dry mix blender, 
with self-contained power and feeder 
units. Request your copy of Bulletin 
NPB6-613 
434B Strong-Scott Mfg. Co. 
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7 SERUI 


POLYETHYLENE 


Drum & Container 


LINERS © BAGS 
SPECIAL PROTECTORS 


Printed @ Plain 
Perforated © Compound 
Complex Shapes 


To Your Specifications 


Corporation 
117 W. Lenni Road 
Lenni Mills 7, Penna. 
In Delaware Valley, U. S. A. 
Phone: Valleybrook 2700 





HERE’S HOW... 
SKetlline ivings crv 


converted to flanged fittings —on the job. 
The ‘‘tangential”’ feature (additional straight 
section) makes the difference. 





Write for Your Speediine Fittings Cataleg Today. 


Distributors are located in principal cities from coast to coast 


Sreedbine 


STAINLESS STEEL FITTINGS 


manufactured by HORACE T. POTTS COMPANY 
500 East Erie Avenue «+ Philedeiphie 34, Pa. 


CuemicaL Encineertnc—|uly 1956 
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Mixers, Side Entering.... Furnishes de 
tailed information on features, typical 
applications, mechanical design, main 
tenance, shaft seals, methods of in 
stallation, etec., in completely illus 
trated Catalog B-10 
127¢e *Mixing Equipment Co 





Mixers, Top Entering Illustrated and 
detailed 32 p. Catalog includes ad 
vantages, typical installations, me 
chanical description, construction in 
formation, dimensions and _ selection 
tables, etc. Catalog No. B-102 
127f *Mixing Equipment Co 





all 
top 


Entering. Makes a\ 
information. on 

(propeller type) 

pressure & vacuum 
.. . for open & loose-covered tanks 
Data in Catalog No. B-103 

127 *Mixing Equipment Cx 


Top 
pertinent 
mixers 


Mixers, 
able 
entering 
for closed tanks, 





Permit the mixing 
limited amount of liquids with 
dry ingredients. Occupy little floor 
space & have low hp. requirements 
Can be adapted to meet your special 
needs. Request Bulletin 95 
85b *Sprout-Waldron 


Mixers, Vertical 


of a 





Presses, Filter Offer 
tures: lowest cost per sq. ft. of filter 
ing area; produce perfect clarity of} 
filtrate; can be used in decolorizing| 

deodorizing: Request illus 
trated Catalog No, 55. 
4130a *T. Shriver & Co 


numerous fea 


ete 





bulletin 
equipment 


Process 
covers 


Equipment 32 p 
all Allis-Chalmers 
for the process industries, This bul 
letin, as well as literature covering 
specific equipment lines, is available 
Bul. 25C6177 


85-40a “*Allis Chalmers Mfg. Co 





Bowser “Digest” 
ticket printers 
records of 


Process Equipment 
covers meters with 
providing accounting 
liquid receipts, transfers and deliv 
eries ; filters of all types; blenders for 
any number of liquid components 


B439 *Bowser, In« 





Offer a wide 
to 4,000 gals. ; 


Reactors, Glassed Steel 
range of sizes 5 
several ways to adapt top-head open 
ings, agitators, seals, and valves in 
meeting changing temperature & 
pressure requirement. Bul, 936 
4th Cover *Pfaudler Co 





Sereens, Gyratory. .-All-metal unit is 
designed to separate dry granular ma 
terials into two, three and four pre 
determined sizes. Request further in 
formation on Allis-Chalmers gyratory 
screens. 


35-401 *Allis-Chalmers Mfg. Co 





Screens, Vibrating Allis-Chalmers 
vibrating screens are built in single 
and multiple-deck models for use in 
scalping, wet or dry sizing, washing, 
rinsing, dewatering, and media re- 
covery. Details on request 


35-40d *Allis-Chalmers Mfg. Co 





Scrubbers, Gas. Installations of this 
equipment successfully handle diffi 
cult gas scrubbing problems. Help 
stop air pollution and recover val- 
uable materials. World-wide usage 
Bulletins M-102 & M-103, 

143 *Chemical Construction Corp 





Separators, Laboratory , 
manufactures new laboratory ma- 
chines which aid chemical process 
research and development. Complete 
technical information on these labora- 
tory separators available upon re 
quest, 
365 


. Company 


*Superior Separator Co 





Stirrers The Slo-Speed Stirrer was 
developed for use in laboratory pro- 
cedures requiring stirring at a slow, 
constant speed. Bulletin discusses 
uses, construction & features. See 
Bulletin 738, 
435A Precision Scientific Co. 





Vessels, High Preseure......Cole can 
build you the kind of high-pressure! 
tanks or vessels you require... any 
size, any shape, any metal. For com- 
plete product information, request 
copy of catalog, “Tank Talks.” | 
7443 *R. D. Cole Mfg. Co 





*From advertisement, this issue 


PROTECTOSEA 
vapor conservation 


vents 


DESIGNED FOR... 


FULLY FIRE PROTECTIV 
SIMPLE and EASY to 
MAINTAIN 


L 


Simplified, one-piece design locates flame 


arrester outside pressure-tight housing whe 
it is easily accessible. 


Vertical position of arrester permite conden- 
sate to drain off freely—prevents frequent 


“‘clog-ups’’ and prolongs operating time. 


Modern “swing-bolts” permit quick removal 
of vent covers for visual inspection or re- 


moval of valves or arresters for cleaning. 


interchangeable arresters permit a spare to be 
inserted quickly and easily to safeguard tank 


while servicing original arrester. 


Sturdy arrester plates resist distortion during 
cleaning and are self-positioning to assure cor- 
rect air-space-gauging and safe reassembly to 


original Factory Inspection Standards. 


Precision fabricated valves are processed to 
assure tight seatings, and 
are available as specified 
on order for other than 
normal pressure settings. 
Stream-lined design assures 
maximum air-flow capaci- 
ties and self-drainage of 


condensate, 


West Coast Warehouse: Los Angeles, Colif 
in Canada: Safety Supply Co, Torente 


-aatteateiaietedatetetetetatetemeten 


The Protectoseal Company 
1954 So. Western Ave., Chicago 8, Ill, 


Please send me ‘Venting Fundamentals’ 
Title 

Compony 

Address —s ion . 


City. ——_e LONG State 
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INSTANTLY 
SELF-PRIMING 


4 SIMPLE, COMPACT, 
MOVING PART 
oonams NEOPRENE 


(MPELLE 
Model 1108 
Cast Lron Construction a uevieacmemmened 
~—Sealed Ball Bearings TROUBLE -FREE 
Mech. Shaft OPERATION 


Sea 


ERE’S another Jabsco industrial pump — de- 
Sioned and built for chemical, pharmaceutical 
and + industrial applications. Ideal for transfer 
of various liquids and acids — sump drainage, cool- 
ant pumping. general transfer, pulp in solution, 
filtering, brines, plating solutions — even fluids con- 
taining foreign matter or particles, silt, crystals, and 
other gritty materials. Bronze, stainless steel 
or plastic construction is available to solve 
ed ges od pumping problems. 

‘umps either light or heavy viscous FREE ~ 
liquids. Temperature ranges from send for cat- 
35° to 180° PF, Write for a Jabsco fac- alog sheets, 

PATENTEO tory recommendation for your own detailed 
needs. Specify application, fluid information... 
pumped, temperature, pressure, etc. no obligation, 

PENDING of course! 


SAB Or 6) PUMP COMPANY 


ytreet, Burbank 


— 
A Better Leaf 


of Simple Design 
at Lower Cost 


1—Provides simple closure of 
metal filter cloth in leaf 
frame without use of rivets, 
bolts or solder. 

2—Smooth surface of frame 
facilitates scraping of cake. 

3—Frame cannot open up or dis- 
tort even when hammered, 

4—Rugged draining baffle is 
lightweight, easy to inspect. 

5—Generous filtrate drainage 
capacity, 

6—Uniform precoating, even on 
largest leaves. 

7—Made of any commercial 
alloy, and with filter cloth of 
any required mesh. 


Send for RIM-LOK bulletin. 
MULTI-METAL wire CLOTH CO., INC 





LITERATURE... 





Washers, Air......Compact and sectional 
in construction, for quick, easy erec- 
tion Available in many standard 
sizes, also custom designed for special 
applications. Request more complete 
information. 

3000 *Marlo Coil Co. 





Washers, Air......New type Akco air 
wash systems, acid-proof washers 
eliminate 90% to 99% toxic fumes 
and corrosives from exhaust gases. 
For additional information request 
illustrated Bulletin 256. 
436A Automotive Rubber Co 





Washers, Fume ..The ecyclonaire is 
only a fraction of the size of custom 
built unite of comparable capacity. It 
is a wet bed scrubber and is packed 
with Intalox saddles. For details, re- 
quest Bulletin FW-5. 
106 *U. 8. Stoneware. 





Wire Cloth Newark wire cloth is 
made of all ~alleahle metals such as 
aluminum, brass, bronze, phosphor- 
bronze, copper, monel, Nichrome, 
nickel, stainless steel, gold, etc. Re 
quest new Catalog FE 
363 *Newark Wire Cloth C 





Pumps, Blowers, 
Compressors 





Blowers & Exhausters, Centrifugal 
Put air to work more effectively ; take 
delays out of industrial processing 
and improve quality. For complete 
details, request Bulletins 120-B-14 
AF-154 and RB-154 
370a *Roots-Connersville Blower 





‘ompressors, Air For any air needs 
in the 150-4500 hp range, Clark 
offers an ultra modern balanced/ 
opposed compressor to fit every appli- 
cation. For compiete details, request 
Bulletin No. 118. 
101 *Clark Bros. Co 





‘ompressors, Centrifugal De Laval 
compressors are designed and built 
for heavy duty continuous operation 
Rugged horizontally enlit casings 

individually designed impellers 
, ete. See Bulletin 6504 
282 *De Laval Steam Turbine Co 





ompressors, Centrifugal Offers a 
complete line of centrifugals for gas 
compression and refrigeration-——up to 
16,000 horsepower in a single unit 
Details in booklet, “Centrifugal Com- 
pressors for Industry.” 


298 *Carrier Corp 





jompressors & Engines... Available in 
a range of sizes from 100 to 5000 hp 
Cooper-Bessemer engines & compres- 
sors are ready to meet your exact 
requirements. New product bulletins 
offer the latest information 
379 *Cooper-Bessemer Corp 





ompressors, Oll-Free ..Jo0y WGO-9 
Compressor features vertical design 
long-rod construction, sectionalized 
carbon rings, light-weight pistons & 
direct air passages, For details, re 
quest Bulletin 67-11 
7 *Joy Mfg. Co 





Pumps .. Standard & special pumps 
for many varied liquid transfer in- 
stallations are described and illus- 
trated in a new 4 p. brochure. In- 
cludes study of correct pump selec- 
tion for each job. See Form 1323 
4368 Pump Energ. Co 





Pumps Handle most anything that 
can pass thru a pipe, from free-flow 
ing liquids to non-pourable pastes 
even materials containing relatively 
large particles or abrasives. Moyno 
Pump Bulletin No. 30-CE 
226-7 *Robbins & Myers 





Pumps......Information on the number 
of rings, depth of box, type of pack- 
ing... chemical & physical proper- 
ties of fluid being pumped, speed of 
shaft & other usable facts, in Pump 
Bulletin No. 8-147 

17 *Taber Pump Co 





* From advertisement, this issue 
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Pump  liquids-—-gases——slur- 
. without corrosion or con- 
tamination. Wavelike motion of steel 
fingers forces material through 
tubing. Makes available a descriptive 
Catalog containing full details. 

T'441 *Sigmamotor, Inc. 


Pumps 
ries 





pumps handle slurry 
Design of the type 
“T”" pump provides quick slip-page 
seal adjustment, etc. Built for gritty, 
abusive jobs. Complete information in 
Catalog No, 5206 
B442 


Pumps......Nagle 
against 400’ head 


*Nagle Pumps. 





Pumps, Acid Announces handy, eco- 
nomical acid pump, weighing only 
5 Ibs. Designed for removing acid or 
other liquids from carboys or other 
bulk containers, including 55 gal. 
drums. Request literature, 
437A Engineered Equipment Co. 





Pumps, Centrifugal... Line includes 
process and solids handling pumps as 
well as general purpose types. Offer 
improved product quality, streamlined 
production, increased profits, Request 
details. 


35-40 *Allis-Chalmers Mfg. Co. 





Pumps, Centrifugal. Designed for 
efficient liquid transmission & low cost 
maintenance, pumps offer many exclu- 
sive features. Furnishes engineering 
data on all types of pump applica- 
tions in Catalog No. 253. 
59a *Tri-Clover Div. 





Impervious, 
mechanical 


Centrifugal 
graphite pumps feature 
seal with inclosed coolant, rugged 
type SN armored connections, inter- 
changeable parts, wide capacity 
range, etc. Catalog Section S-7250. 

' 157b *National Carbon Co. 


Pumps, 





Pumps, Centrifugal Illustrated ref- 
erence describes line of SSV_ cen- 
trifugal pumps. Includes details of 
construction of the various sizes avalil- 
able, operating advantages for users, 
etc. Bulletin No. 107 

L423 *Frederick Iron & Steel. 





New data sheet 
describes Hydroseal pumps for hy- 
draulic ash handling systems. Uses 
photographs, schematics & line draw- 
ings to illustrate design, construction 
& operation. Data Sheet Pa 

437B Allen-Sherman-Hoff Co. 


Pumps, Centrifugal 





Pumps, Centrifugal ..-New pump is 
designed specifically to serve the 
chemical field. The stuffing box seal- 
ing in the type “GS” pump accom- 
modates either packing or a mechan- 
ical seal. Circular 199. 


4370 Dean Bros. Pump Co. 





Pumps, Centrifugal Re-designed line 
of DMV-DHV single-stage centrifugal 
pumps is now available. Feature 
double mechanical shaft seals & pre- 
lubricated, sealed ball bearings. Re- 


quest Form 7248-A 
437D Ingersoll-Rand Co, 





Pumps, Chemical. . Furnishes a com- 
plete line of Buffalo pumps, ready to 
handle corrosive or abrasive liquids 
at least maintenance cost. For full 
product information, request illus- 
trated Bulletin 982 


324a *Buffalo Pumps. 





Pumps, Chemical. 4 p. bulletin details 
features & specifications of company’s 
line of canned motor pumps for gen- 
eral process pumping. For further 
details on Series C Chempumps, see 
Bulletin 1050. 


437E Chempump: Corp. 





Double Suction ....Hydraull- 
cally balanced, high! efficient and 
durable. In sizes to deliver from 10 
to 14,000 gpm for circulating, air 
conditioning, other plant services. 
Details in Bulletin 955P. 

824b *Buffalo Pumps. 


Pumps, Dram There is no appreci- 
able pressure built up in the Graco 
Fast-Flo Drum Pump; the operator 
can always dispense the exact amount 
required; starts and stops easily. 
Request new Fast-Flo idea hook 
7T439 *Gray Co. 


Pumps, 
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Pumps, Gas Positive control of vol 
ume and pressure, with the simple 
rotary impeller principle. Details in 
two bulletins, Bulletin 31-B-17 for 
small sizes & Bulletin 32-33-B-13 for 
larger units 
370b *Roots-Connersville Blower. 





Pumps, Verticle Turbine Vertical 
turbine pumps cut installation and 
operating costs in cooling tower serv- 
ice. Available in single or multi-stage 
units. For complete information, see 
Bulletin 7228. 

205 *Ingersoll-Rand. 





Hydropulse, the 
Pump with all these 
pressure; leakproof; 
pulsation-free de- 
Request complete 


Pumps, Hydraulic. . 
only Hydraulic 
features: high 
variable volume; 
livery; sanitary 
literature. 


437F Scott & Williams, Inc, 





Jabsco Indus- 
self-priming ; 


Pumps, Industrial , 
trial Pumps; instantly 
simple, compact, only one moving 
part; durable neoprene’ impeller; 
self-lubricated; trouble-free opera- 
tion. Request catalog sheets, 

T436 *Jabsco Pump Co. 





Pumps, Liquid-Metal.. Designed to 
circulate liquid sodium and sodium 
potassium alloy, this pump is useful 
in applications requiring high tem- 
perature heat transfer mediums. Re- 
quest further information. 
437G Westington Elec. Corp. 





Pumps, Paint.. Large capacity paint 
pump for production finishing, mainte- 
nance painting, coating operations 
Bulletin discusses specifications & 
capacities, models & accessories. Re- 
quest Form No, 1-3100. 


437H DeVilbiss Co. 





Pumps, Paper Stock ‘ For handling 
high consistency liquids—-save money 
and trouble with non-clogging paper 
stock pumps. Available in alloys or 
rubber-lined for corrosive and abra- 
sive liquids, Bulletin No. 953 
324d *Buffalo Pumps. 





Positive Displacement De- 
signed with the spring-loaded, John 
Crane rotary seal, they are recom- 
mended for non-abrasive products 
having corrosive properties. Request 
complete product details 
104 *Waukesha 


Foundry Co 





Pumps, Process Type ZA4 APCO 
process pump is ideal for the handling 
of liquefied petroleum gases, refrig- 
erants & other light non-viscous 
liquids. Latest design features. Bul- 
letin 111-ZA available 


T4354 *Aurora Pump Div 





Pumps, Rotary New, corrosion-re- 
sistant bronze rotary pump for vac- 
uum and/or pressure applications in 
handling steam, hydrogen, natural or 
manufactured gas, nitrogen, etc, Re 
quest further information. 

4371 Dexter Folder Co 





Pumps, Sump.. Three advantages are 
featured in the “Buffalo” sump pump ; 
easy installation; always in prime 
(since there is no suction lift); & 
simplified maintenance. For details, 
request Bulletin No, 963-F 
82te *Buffalo Pumps 





Important operat 
ing factors, which add up to R-C 
‘plur-ability”, account for rapidly in 
creasing use of positive displacement 
vacuum pumps for industrial process 
ing. Bulletin 60-B-13 

870d 


Pumps, Vacuum 


*Roots-Conneraville Blower 





Keeping too busy? 

You'll find our streamlined 
Reader Service section right up 
your alley. It’s designed for busy 
engineers who want to find things 
fast, get more information fast 
RS is easy to use, and you can bank 
on it, 


Services, Processes, Misc. 





Building Construction .“True EMm- 
clency In Building” contains a check 
list which is useful in pointing up 
every important phase of a construc- 
tion program, and answers questions 
about Dullding programs 
4374 Bide. Constr. Employers’ Assoc. 





Design & Fabrication Single and 
double rectification plants for the 
production of oxygen or nitrogen in 
gaseous or liquid form are descri 
in a new catalog. Will design, fabri- 
cate & install. “Supairco Plants.” 
437K Superior Air Products Co 





Doors, Quick Opening ..... . Struthers 
Wells quick opening doors furnishes 
the means for complete automation 

the results of advanced engi- 
neering achievements. For complete 
details, request Bulletin No. 8W-553 
09 *Struthers Welle Corp 





Design Models......3 
Dimensional engineering & design 
models for process & power plants 
are described in 8 p. booklet, Plotting 
models, wire-and-washer models 

detailed scale models are discussed 

437L Atkins & Merrill. 


Engineering & 





Efficient, depend- 
able & superior in design, new ex 
panded line of Kidde extinguishers 
now make it easier for you to choose 
the right extinguisher for every fire 
hazard, P-8 Catalog 

328 *Walter Kidde & Co 


Fire Extinguishers 





Fire Protection “Engineered Special 
Hazard Fire Protection” covers meth- 
ods of fire detection, fire prevention, 
fire control and fire extinguishment 
in the field of Special Hazard fire 
protection, Catalog 73 
437M “Automatic” Sprinkler. 





Laboratory Equipment & Furnitare 
Line of sectional units designed for 
interchangeability & flexibility assures 
a synchronized installation which 
will produce peak efficiency. 180 p. 
Catalog 4B & Supplement 55-A 
n4438 *Metalab Equipment Corp 





Project Engineering Pfaudlier de 
signs and equips a system to hold 4 
different solutions to within 1° F. of 
a predetermined temperature, Typical 
of project engineering now offered 
See Bulletin 511 


24-5a *Pfaudler Co 





Vents, Non-Conservation Storage 
tank installation at eastern by-prod 
uct benzol plant combines: maximum 
air-flow capacities; positive fire pro 
tection; low-cost maintenance, Re 
quest “Venting Fundamentals.” 

455 *Protectoseal Co, 





Grow With Grace “Grow With 
Grace” outlines the opportunities now 
offered by the company to personae! 
with experience in the chemical fleld 
Company's rapid growth has opened 
up numerous opportunities. 36 p 
437N W. R. Grace & Co 





Waste Treatment, Industrial .. Verti- 
Flo is designed to fit the needs of 
industries faced with the problem of 
piant water clarification, TOcess 
water reclamation, or valuable ma- 
terials reclamation. Bul. 315-92 
4470 Chain Belt Co, 





Waste Treatment, Industrial. A tech- 
nical report describes several prac- 
tical systema for process and waste 
water treatment utilizing controlled 
volume pumps to meter chemicals and 
additives. Tech, Paper No. 64 
4a7P Milton Roy Co 
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One of 1,000 jobs this 
Low-cost Drum Pump can do! 


@ This man is saving money 
and time. He is using an air- 
operated Graco Fast-Flo Drum 
pump to supply oil “‘direct- 
from-drum” to a mixing kettle. 

You start and stop this re- 
markable pump easily. The op- 
erator can always dispense the 
exact amount required surely 
and quickly. There is no sppre- 


ciable pressure built up in the 
pump, which is another safety 
feature. 

This pump has hundreds of 
uses. In fact, wherever you seve 
a drum of fluid, there’s a likely 
spot for Fast-Flo economy. 

Write for the new Fast-Flo 
idea book. It'll give you worth- 
while ideas for your plant! 


Graco ‘“HiRECT-FROM-DRUM”’ Pumps are sold through 
authorized Graco industrial distributors. 


GRACO 


Fast-Flo DRUM PUMP 


GRAY COMPANY, INC. 
ENGINEERS AND MANUFACTURERS 
78 Graco Square, Minneapolis 13, Minnesota 


Factory Branches: New York (Long Island City) « Philadelphia 
Atlanta « Detroit « Chicago « San Francisco 


METERING 


Bowser meters with ticket 
printers provide accounting 
records of liquid receipts, 

transfers and deliveries. 


FILTERING 


Bowser filters of all types 
ore available for filtration 
of nearly every process 

or industrial liquid. 


BLENDING 


Bowser blenders proportion 

ond bine any 
of liquid components in a 
continuous, closed system 
with highest accuracy 








CONTROLS INVENTORY 


Perpetual inventory and 
accurate control of process 
liquids in plant pinpoints 
profitable operation. 


MPROVES QUALITY 


Uniformity of color and 
clarity with better quality 
control assures efficient 
processing of finer 
end-products. 


s) a 
4 


Hand “batching” is elimi- 
nated. Push-button control 
avtomates production to 

cut costs, improve profits. 





@? pumping flow rates. 


Write for “DIGEST” 





Bowser “liquid out 
is available on lease or 





vr 


progressive 


payments to conserve working capital, 


REGIONAL OFFICES: 


CHICAGO 


LOS ANGELES 


ATLANTA 
DALLAS 
NEW 


CLEVELAND KANSAS CliT 


yor« 


BOSTON 


Y 


BOWSER, INC., 1375 E. Creighton, Fort Wayne, Ind. 
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SoRor> GERMANIUM RECTIFIERS 


Depentalte Poe" 


. ee Up fo 
for the life of the unit! 


Completely sealed! Liquid cooled! Im- 
pervious to corrosive atmospheres! No 
costly “distant” installations .. . no bolt- 
ing or alignment to bother with. Sel-Rex 
gives you more kilowatts of mainte- 
nance-free power per dollar invested. 
Single units 25 to 50,000 amperes — 
“custom engineered” to your specific 
requirements — all types of fully 
automatic and remote controls. 


WRITE DEPT CE-7 


ADVERTISERS .. . 
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Kellogg Co., The M. W. 
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Luria Engineering Co 


Manning-Maxwell & Moore Inc. 96 
Manton-Gaulin Mfg. Co...... 102 
8 8 ee re 809 
Master Electric Co. 

The 3rd Cover 





BART-MESSING CORPORATION 


Sel-Rex Rectifier Division — 229 Main Street * Belleville 9, N. J. 
Distributor Inquiries Invited 


McGraw-Hill Book Co 
Merrick Scale Mfg. Co....... 
Metal Hydrides, Inc 
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Morris Machine Works...... 409 
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Steam-heated DEHYDRO-MAT National Aluminate 2 Ree 


Low temperature, variable-inclination, National Carbon Co.......... 157 
rubber-tired DehydrO-Mat dries am- 
monium nitrate and other hard-to-dry 
chemicals requiring hours of hold-up 
time. 


National Drying Mchy. Co... 413 
National Petrochem Corp..... 91 
National U. 8S. Radiator Corp. 340 
Neirad Industries Inc....... 


New England Tank & Tower.. 
Newark Wire Cloth Co....... 36% 
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Nichols Engrg. & Research 
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Norton Co, 


CONVENTIONAL DRYER 
Heavy-duty rotary unit with 
furnace, burner, breeching and 
air-handling system. Used for 
ammoniated granular fertilizers 
and other chemicals. 


Ohio Injector Co............. 259 
Olin Mathieson Corp 

Orr & Sembower, Inc........ 307 
OTM Corp. 

Owens Corning Fiberglas 
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Steel & Tubes Div 
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Fulton Sylphon Div 
Robbins-Myers, Inc. ...... 226-227 
Rockwell Mfg. Co 

Nordstrom Valve Div... .353-854 
Rodney Hunt Mch. Co....... 261 
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OT Git Bee vic Foe en sven : 
Sharples Corp. 
Shell Chemical Corp 
Shell Oil Co 
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Mc GRAW-HILL 


OIAECT MAIL LIST SERVICE 





Merchandise your advertising 
Conduct surveys 

Get inquiries ond leads 

for your salesmen 

Pin-point geographical 

or functional groups 

Sell direct 

Build up weak territories 

Aid dealer relations 


Direct Mail is a necessary supplement to 
a well rounded Business Paper advertising 
program. 

Most progressive componies allocate a 
portion of their ad budgets to this second 
medium ot the same time as they concen- 
trate on the best business publications. 
600,000 of the top buying infivences in 
the fields covered by the McGraw-Hill 
publications make vp ovr 150 mailing 
lists. Pick YOUR prospects ovt of ovr 
industrial Direct Mail catalogue, 


Write for your free copy. 
lt contains complete information. 

















BUCKET STRAINER 


PUMP 


Liquids * Gases + Slurries 


WITHOUT 
CORROSION OR 
CONTAMINATION 


Wavelike 
ot Motion of 


Steel Fingers » 
Forces Material 
Through Tubing 


Prices range from 
depending on size of pump and 
accessory equipment required 


$55 to 
$500 


Write for Catalog 


SIGMAMOTOR Inc. 


17 NORTH MAIN ST MIDDLEPORT 


Ti RESETTING 
uTPOL HEAD 
AND RECEIVER 


LINE STRAINER 


TYPICAL REMOTE CONTROL FLUIDOMETER SYSTEM 


For Use Where Valves Must Be Located 


In Hard-to-get-to Places 


This animated picture illustrates a typical 
remote control Fluidometer application. Re- 
mote control of this general type is recom- 
mended when plant conditions or arrangement 
make direct control impractical or impossible. 
With a system of this type the Fluidometer con- 
trol head can be located away from the meter. 
Shown at the left is the automatic resetting 
control head, which controls the operation of 
the shut-off valve to give completely automatic 
batching. Available either jacketed or unjack- 
eted—“tailor made” to fit your needs. New 
Bulletin F1-56 will be sent on request, For in- 
formation on jacketed pipe and fittings write 
for Bulletin J-56. 


HETHERINGTON & BERNER INC. - ENGINEERS-MANUFACTURERS 


710 KENTUCKY AVENUE 


INDIANAPOLIS 7, INDIANA 
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. ++. the answer to many problem jobs in 








CRUSHING 
HOGGING 
GRINDING 


of 
extremely large 
and/or 
tough materials 


EXTERNAL BEARING 


HAMMER 
EXTERNAL ° 


BEARING 
ORWICE PLATE 
OPTIONAL 




















WELDED 'ANVKLS 


MIXING 
BLENDING 


SPLIT & HINGED 


ORIvE END FOR CLEANING 








AKERS 


Send your problem 
materials 
for free testing on 
Rietz equipment. 
Processed 
and a full report will 


RIETZ PREBRE 


Models for Many Purposes 
CAPACITIES: V2 to 60 Tons per Hour 
MOTORS: 1 HP to 100 HP 
SPEEDS: 10 RPM to 600 RPM 
Rietz Prebreakers successfully replace equipment of 
much higher horsepower and function with lower 
maintenance cost. 


ENGINEERING OFFICES IN PRINCIPAL CITIES 


MANUFACTURING CO. 


Santa Rosa, Calif West Chester, Penn 





- : ~ —— ee 


THIS USER GOT THEIR 
Ath 


A large plant using several types of Nagle 
Pumps theoretically got them free, based on the cost 
of the replacements and repairs of the ordinary 
umps they were using. Since installing Nagle 
mps there have been no replacements or 
repairs. 


Nagle Horizontal Shaft and Vertical Shaft 
Pumps are designed for the tough, abusive 
jobs where ordinary pumps fail—jobs in- 
volving abrasion, corrosion or hot liquids. 
Types and sizes for every need—if it is an 
abusive application. Send for Catalog 5206. 


ey 


TYPE "TW" 


NAGLE PUMPS, INC. 


1235 CENTER AVE.. CHICAGO HEIGHTS, ILL. 


a sil ode 











TYPE "“Cwoc” 
TYPE “eR 


APPLICATIONS 


samples | 


be returned to you. | 


ADVERTISERS .. . 


Speedline Stainless Steel Fit- 
tings Div. of Horace T. 
Potts 

Sperry & Co., D. R 

Sprout Waldron & Co........ 

Standard Conveyor Co 

eee CO Gen «occ cence : 

Standard Steel Corp 

Stearns Magnetic, Inc 

Stebbins Engrg. & Mfg. Co... 

Stephens-Adamson Mfg. Co... 

Stokes Machine Co., F. J.... 

Strahman Valves, Inc 

Struthers Wells 

Sturtevant Mill Co 

Sun Shipbuilding & Dry Dock 
Co. 


429, 435 
350 
85 


| Superior Electric Co 


to Rietz | 





Superior Separator Co........ 365 
Swenson Evaporator Div. 
Dene GODS 5. 6 once coe coe 65 


po St nee 417 

Tank Car Div. of General 
American Transportation 
Co. 

Taylor Instrument Co 

Taylor Co., W. A 

Terry Steam Turbine Co..... 

Texas Gulf Sulphur Co 

Thermal Research & Engrg 
Corp. 

Toledo Scale Co 

Tolhurst Centrufugals Div. of 
American Mch. & Metals, 
Inc. 


16 
Trent Tube Co., Crucible Stee] 
Co. of America 237 
Uehling Instrument Co....... 386 
Union Asbestos & Rubber Co. 306 
United Electric Controls 
U. S. Electrical Motors, Inc.. 
U. S. Gasket Co 


54 


U. S. Steel Corp., 
National Tube Div 


Vilter Mfg. Co 
Vogt Machine Co., Henry.... 172 


Wagner Electric Corp 
Walworth Co., The 

Warren Steam Pumps 
Waukesha Foundry Co 
Welding Fittings Corp 
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Wellington Sears Co., Div. } ‘sir WELDED 


West Point Chem. Co 


; Z j 
Welsbach Corp. ; \ 2 CONSTRUCTION 
West End Chemical Co . 
Westinghouse Corp. ........28-29 V4 
Wickwire Spencer Stee] Div. of . F FOR HIGH 
Colorado Fuel & Iron Corp... 171 . 
Wilfley & Sons, A. R 


Williams Patent Crusher & PRESSURES 
Pulverizer Co. , 


Worthington Corp. ....50-51, 292 
W-S Fittings Div. 


H. K. Porter Co., Inc @ Whatever your need in pressure vessels, lumber-treating 


cylinders, storage tanks, processing or chemical vessels — 
of your special or conventional design, you can depend on 
d Coie for vessels built in strict accordance with ASME 
Young Radiator Co Code . . . from aluminum, stainless or carbon steels, and 
alloys. Write for Tank Talks. 


Yarnall Waring Co 





PROFESSIONAL SERVICES 
CLASSIFIED ADVERTISING Elevated Tanks, Pressure Vessels, 


F. J. Eberle, Business Mer %- Chemica! and Processing Equipment from 


at ‘ Senta’ 
EMPLOYMENT OPPORTUNITIES and Carbon Steel, 
387-390 Monel and Other Alloys. 





EQUIPMENT 
(Used or Surplus New) 


For Sale 


WANTED «.eeseoesees R. D. COLE MANUFACTURING CO. . . . NEWNAN, GA. 


ADVERTISERS INDEX 
Aaron Equipment Co 
American Air Compressor Corp... 
American Instrument Co 


American Society of Technion 
Barcan Co., Irving é 
Battelle Memorial Institute...... , | 
Brill Equipment Co. +s oe ( 


Brunswick-Balke-Collender Co. 


Chemical & Process Machy Corp..... 395 
Chemical Service Corp. fora VERSATILE LABORATORY 
3 = — - 


Established 1854 














Columbia-Southern Chemical Corp.... ' 
Consolidated Products Co., Inc....... 34 PS ESC Since your laboratory is a 
Darien Corp. ......... / Te antl ri) Testing-Ground” anda 
Dow Chemical Co ‘ : source of improved proc 
esses and products... it 
hie deserves the finest equip- 
Equipment Clearing House Inc...... ment. Our planning service 
Erman-Howell Div., of is available without any 
Luria Steel & Trading Corp 3f Se 7 ‘ | ? d cost or obligation. 
First Machinery Corp. dees 3% { "| : — - , Specify METALAB and you 
Foxboro Co., T tees 3 “ar © an | are assured of having 
Gelb & Sons Inc., 39% i z d " equipment that is com- 
Globe Trading Co. . 
Heat & Power Co., 
Koppers Co., 


Drake Personnel Inc 
Edwards John .. 


Outstanding features of 
7 eatiaat ia ' METALAB Equipment: 
Liberty Powder Co. ....... 3¢ @ Fireproof, waterproof, corrosion resistant, rustproof. 
Ligse Air Fregucte Co., Diy. @ Exclusive 5-point METCOTE protection throughout, 
nion Carbide ‘arbon Corp...387, 385 tructh Joubl Ided 
Loeb Equipment Supply Co : nf kare eor ized cold why it , i. br seth at ew a 


Loeb & Son, H. . 

Luria Bros. & Co., 

Machinery & Equipment Corp., The.. 

Martin Co., Glenn L...... 

McKee & Co., Arthur G 

Meyer & Sons Inc., Wm. M 310 Duffy Avenue, Hicksville, L. |., New York 

Monarch Personnel ‘ We are interested in your free planning service 

Perry Equipment Corp. .... oe we Please send us your Supplement 55-A. ((] Please send us your 180-page Catalog 48 
Piant Machinery Corp 

Procter & Gamble Co.... oes Nome ae 





Rail & Industrial Equipment........ Organization 
Spencer Chemical Co. . , 

Stein Equipment Co. d Address. 
Suburban Employment ... 

Union Standard Equipment Co....... City CHS aoe le Se LL CU 


Weinstein Co. eae ee ew Om Ow Ow Om US OE EE OS GD OD ES GE UE OD GD GS ED OD GD GD ED GD GE GD GD GD GS GD OD ae 








' 
i 
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‘ 
Prudential Plumbing Products q — — | 
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if this is your 


nites eceamenacecaumaa to 
ea ca: ag is fd Bi 


If you need effective, highly 
readable, smartly illustrated 
company literature (booklets, 
pamphlets, manuals) to dis- 
play your products, inform 
the public of your operations, 


ia oR zs erty 
ey Ba eee RR es 


yw 


Editorial Reprints .. . 


@ Processes and Costs 


1 
2 


Chemical Engineering's Flowsheets 
—150 process flowsheets ($2). 

Cost Estimation 1 —- 38 articles, 
128 pp. of data ($1.75). 

Cost Estimation 1! —— 12 articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1). 

Cost Estimation tli —- 17 articles, 
80 pp. May ‘54 ($1.25) 

Heat Exchanger Design—(75¢). 
Cost Index——-Subject index to 351 
cost estimating articles (50¢) 

Cost index——Supplement (35¢) 
Plants & Processes—Reprint from 
1955 Inventory Issue (75¢ 


@ Feature Reports 


Fluid Flow—15 articles ($1) 
Pumps-——How to select (50¢) 
Process Instrumentation—($| ) 
Size Reduction — (50¢) 
Fluidized Solids —— (50¢). 
Heat Technology — ($1) 


Strain Gages — How to use (50¢). 

Entrainment Separation — (50¢). 

Process Piping — (75¢) 

Conveyors & Elevators—Solutions 
to bulk moving problems (50¢) 

Mixing—Understand this universal 
operation, 48 pp. (75¢) 

Lubrication — (50¢). 

Binary Distillation—Theory, equip- 
ment (75¢). 

lon Exchange—A chronical of re- 
markable advances (75¢) 

Photochemical Engineering—(75¢). 

Solids-Liquid Separations——($ | ) 

Solids-Gas Contacting—!|ntegrated 
background (50¢). 

Moving-Bed Processes Theory 
and applications (75¢) 

Solids Concentration — Survey of 
techniques (50¢). 

Bio-oxidation—Theory, design and 
practice (50¢). 

Drying—Methods, equipment, de 
signs & costs (75¢). 

Weoter—Treatment for use (50¢). 

Industrial Statistics—How to use 
data effectively (75¢) 

Fermentation——-A total picture of 
its chemical technology (50¢ 

Liquid Proportioning—Latest meth- 
ods and equipment (50¢ 

Inflation —- How to predict the 
shrinking dollar (50¢) 

Handling Compocssibto Fluids——An 
over-all view ($1). 


attract key personnel to your 

plant, train employees, and perform 
any of the other communicative , 
functions vital to your business .« . 


this is your 


ST MAR AREY ect Sa 2: IT TN 
ar a ei > Bs . 


The McGraw-Hill TECHNICAL 
WRITING SERVICE has a staff 
of more than 150 highly-trained 
writers, editors, and illustration 
specialists whose job it is to create 
technical and general literature for 
industry. We write, illustrate, de- 
@ Materials of Construction 
Protective Coatings — ($! 
industrial Plastics—(50¢) 
Steinless Steels — Properties and 
corrosion data (75¢) 
Hasteloys B, C, D—Combined Cor- 
rosion Forum reprint (75¢) 
16th Biennial Report—64 p. re 
view: corrosion resistance ($1) 


Lead Installations —— Best designs 
for many uses (50¢). 


@ CE Refresher Series 
42 Thermodynamics Principles—(50¢). 
45 Compression & Expansion—(50¢). 
49 Chemical Equilibrium—(50¢) 
7 Homogeneous Kinetics—(50¢). 
wv « PI +4 ne nanan -s500) 
TECHNICAL WRITING SERVICE imple Reactor Design —(50, 


sign, and print Equipment Manuals, 
Product Bulletins, Handbooks, 
Company Histories, Annual Re- 
ports, and other specialized mate- 
rial. Save money and time. Let our 
staff be your staff for Technical and 
Business publications, 


This service is available through ad agencies, 


72 Simple Reactor Design—(50¢) 
75 Complex Reoctor Design—(50¢). 


Order Now: 

Use your reader service post- 
card for the fastest delivery. 
Pay when billed. 
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Why be just another name on a magazine routing list .. . when 
you can have your own copy of CE for less than a PENNY A DAY? 


JUST A PENNY A DAY could have brought waiting for each issue to reach you and there 
you the personal use of all the information in is no need to hurry it along. You can clip 
this issue. Just think .. . with your own copy articles for your files .. . the entire issue is 
of CHEMICAL ENGINEERING, there is no yours, as personal as your newspaper. 


Why Wait! Use the handy coupon below to order your 
personal subscription to CHEMICAL ENGINEERING today! 


No need to send any money now. We'll bill you later. 
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TWO WAYS...with 
Master Unibrakes 


STOP-HOLD — Master Type M 
Magnetic Unibrake Motors. For 
quick, controlled stopping —espe- 
cially when you want to hold the 
load. Spring-setting magnetic re- 
lease brakes of the friction disc type 
combine with motor in a compact, 
integral unit. Sizes— % to 150 H.P. 


ROLLING STOP—Master Type 
D Dynamic Unibrake Motors. 
Braking is obtained with a unique, 
patented brake winding superim- 
posed on the stator winding. Simple, 
compact, with no DC current 
required, the brake has no moving 
parts. There is nothing to wear or 
adjust—braking torque repeats con- 
sistently. Particularly recommended 
for automatic applications which 
do not require static holding. 

Sizes up to 30 H.P. 





MASTER GEARMOTORS and 
variable speed drives can be supplied 
with integrated Unibrakes too. 

See Master for the perfect power 
drive for you. 
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Here’s why standard glassed steel reactors 


can be shipped in a hurry 


As more chemical processors switch over 
to standard Pfaudler glassed steel re- 
actors, more are stocked to give you 
quicker delivery. You can buy for less 
- +» get your equipment faster. 

There is a wide range of sizes from 
which you can select—5 to 4000 gal- 
lons; there are several ways to adapt top- 
head openings, agitators, seals, and 
valves in meeting changing temperature 


THE PFAUDLER CO. 
ROCHESTER 3, N. Y, 


and pressure requirements. The new 
acid-alkali Pfaudler glass gives you fur- 
ther processing leeway. 

With steel deliveries slowing up, you 
have everything to gain by ordering 
standard Pfaudler glassed steel reactors 
today. 

Want more information? Write for 
Bulletin 936, The Pfaudler Co., Roches- 
ter 3, New York. 


Specialists in Corrosioneering 


“ 
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Fully equipped standard jacketed 
Pfaudler glassed steel reactors can 
be on their way to you in a matter 
of days. 


~ 


SEE ADVERTISEMENT ON PAGES 24 AND 25 OF THIS ISSUE ALSO. 
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